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1 

•:7/.4'coa«i«iHSicfflM'r* (u ^fsw^^Jt (s 

(2) s b'p>^>/^-ll#^L.)t{l:1t;V^4^:;;-fe>;^ft: 

(SI m 4 } ^k^^l' ^ ^ y t U 7 Y > 

Si3J:c;^:<Dtl/7^ >S<i:^t9:T^» im^1t\t2mPA 

m 

SW^^^t (sbp) ^0)3 bp/>A-«Sfi 




2) 1tra¥5-l 80 7 7 3 

2 

mmio] (a) (I) s^^^'feSi^^wstjn 
iciStt«:-rt<&7*ht>>'3'-<-!f-T»tjT, 

<s bp) (^);*WN-tl^^Lfc7:t h-fe>i/5^ 
-fif- ;6J:c; (3) fl:¥^5^7-fe>xfl:^d^6;a: 

(b) cm^'iSs^^xmbxyth't>i^^i^- 

(8S*^in. (a) {\) mm(nt^ifim^t\ 

^^VOU. (2) m-a)s bp;iW^-ll^^Ufc7 
:tht>v^^tf- :fe<tlfSS-05bp;i>AHC^ 

u (b) c(nu%m^%xm\yxytY^>'y^^ 

•tf-€fliE$*. (c) ±E;ti;»:7i.d>6tt«^n, ± 

20 ^^i^^L^<^wmnmzimt^)v^^v^>7.^ 

\z-)^^Xkll^^^^^^^Z.ti!'^1lhWm^<r>% 

im^-^ 12] ( a ) ( 1 ) «[tt%s<^^^*^abn 
^^y-:/))^. (2) fl:^jus^-yt>xft:^«i)&<^A$ 

-^«^^$nTVi?»^a^. (3) ®Ett^lC:fct^^TK3g 

€-aJlS3lSicgttfl:-et^)7:j- h-k^i/^-f-tf-*^^ 
mtn^iM^^. (c) ±e;iy:^A**6»4tsn, 

(M«3S 1 3 ] 3 b p ;i >A-IC^^ Lfcft* 

;U^^-yt>7it^i^. i3<tc;^rosbp;i Wt-(C 

4] (1) ft1ti«^^^7t>xfi:^ftsa 
jg^$nTv^<s©Ti>6J^^afiE^. ^.fct^ (2) ±ffi 

51 7* h-fe>->^^if-s^§r6iBr 

o^mn'^tkltlt^XhoX. iFifts bp;«>A-*<l6^ 
50 OU. (2) 3efl:1&«»cei1;ft3Ifig/ift*^5^-yi:> 
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3 

7^^^^ (PAcc) t^ti. tmm'^mu^z 

mit^z^oxm^n^ mmi7i Emm 
[^m 1 9 1 mmtf^-(o s b p > >n-\t. 

W«Ji2 1] PACCtt9-7JP4^'Jx>7^'Uy 

mm 

imm 2 2] ( 1 ) mm^^^^^mtyM^i/ 

^h. (2) 3t{b^WI::lgi4ib;)^^igJ5:{fc^^l'a^v4r 
(PACC) \z^^\yftmmtn (sb 

mnm^zmixL^w^^^^t^ s b p;c w^?- 
^^»mis.tin^mT\t7yti/^i^0h^\z&t 

L. ±E7yt<;t'>*C7AK:3tS:lltLTPACC«:^S 

)l<0^^^^\immzo\,^X7yii^^9^Jx^fSi^^ 

[M*JS2 3] PACC;^^e><0I;^J^^-»C<J:t3Tfi& 
ttfl:$n'5i^;p^-7^^t:^^-$S$^ti:-6 r»« 

JS2 2j El<7):^^ 

2 4 1 ( 1 ) mmo^m^istt>n^ >^ >^ 

'^^A. (2) -mm^tOS.^>r^^fV^^yi^>7. 

il^V^C (3) Sgr©sbp;t>/1-**6J^<&^» 
bp/ >A'-a^»d«±S2;<i/*'i^A1»<otttt<g!)S(0#ft 



(3) »li¥5-l 80 7 7 3 

4 

OL. (2) -SJig^iiCOSi^ft^^P^^^S-feVX 

(sbp) /^>n-t^(^ft^ 

(3) -tJi®355%4«3H, n^Xf (4) m 
-(^ s b p ;< >/X-lclS-&Ut i^ti^^T^-5S)ti 

. ^)v^-7<7'tzf9-fi^^ti^um^, ±.m^nMt 
±Sx:^;^=t^-7^"fe/^-€a^^) s b p ;* >/t- 
ii'&^tii^ ±12 / v?':; A ^mmniD^mzm l tj^ 

i«$n. ±ffi{t^^^ea)x:?^;P4^-dt±ffix:?i;i.*- 
t)L<H-ffl$li*. 77-fe'<;ty'!?A1'Hfi^U ± 

[mm 2 6 ] ^swe-few^)/ t^^u;t3t 

. ACC) t^i^U^mLISS 

mm 2 7] ( 1 ) ^mu^^ (sbp) >;t 
a? (PACC) ff^iix-^m,^. n^zs (2) ± 

1000 11 

1. m<Dmm 

mt b^\^mmi^t\z&:f<«&&\zm^. 

J» (00021 ■ 

^RLo^m mmm ommi;>xs\z^(o^M, 
mmmbxm^^^m^ih^ti. m^omm 

f>^mtnx\*^^. m{t^\zii^^xzn^mmtm 

[0 0 0 31 -^«fe€M%r'6IPJC»^<<^C<i:€% 

mnmmit\znr^mm^xi$>^. i^-o^a 

10 0 0 41 -:3<^«/£Viaffio:«?T:f'J-tt, 
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(4) 

5 

(0 0 0 5] i^^Lt^it'J^>Hi 

10 0 0 6 3 om^momm^mi'^iBi^ 

iEWj-mm\zMi. ^^^^\tm:^itmBi\zm^ 
i%u^m\^^\zm'vt^jmtimm\z$ii, 

(0 007) i^-m^mmn^z ^^^^f-^mt t 

m:syvA' s ?RAV*m> EMir-fts, 

mm^ (FET I) . mmt^mmm (ho 

ffman LaRoche and AbbottL 
aboratovies) :m^mm^ iDan 
t i i c ke r) t^mi'^n^. Z.n^(r) 

looos] m\tt^xm&m^nx\f^x. fet - 

^w.z^b-^mmmznbmbx\f^^. 

(0 0 0 91 mmt^^. 9i\^mmitt^ii^r} so 
it^nmit^mt, 9t^mt^^mtm\zm 
^ffX!!:^^zm%\i\znx\f^^. « 
m^h<kmm^(o^ojz^\zm^mtix 
mmmmitix^it. m\t. ^^ot^msim 

f'^^tx^m^mmnmtmmt^^xmtm 

(00 10) ')f^v-i.^^mm:i-7.ht^^vift 
i^rii^n:f'tM}:it:mmn<omtbxmMtti 
xi^^. ^mmn^^^uMmzmix. 

[0 0 11] 7ry^;^t^-X:fe<fcC^'J4?y-Ai:V»o 



ttl8¥5-l 80 7 7 3 

6 

[0 0 121 td. Ib'6^^»li9f|xfi<0^=:fii84>(i 
10 0 14] te^r6ffi#t^tJSr^TOii;ft«<5Siift 

^m^n»\z^oxft^m^^isimii^xmmm 
\zm{tif^mmi^i^m^tirc. 7^'}i>:L^hxx 

r>vmm^m!»,%^v e n p r o b e (P 
ace2 System (SfilSS^) . ^> 

i c L i t e imm^^) 

tk^^v VtK I B A-GE I GY (/t-ifiP, 

(0 0 1 53 g^sn)5:^K:/n-yd^6SS-t?)yo- 

H< -y^^^S^^lcMUTHe 1 1 e r^. I i&mx 
\ (£(Tt:i£'<6) tCJlOfiiii^nfc. Magg i o 

I {^j\z^^^) \tfimM\zmi>nm^mm 

too i 61 Wrc»A$nfcSifi*^'&4tO?4?V:i-^H 

tm%^n^m9i^m:C a r d u U o-^ 
jtE) JC^OEjiesnfc. SEJCMc C a p r a 

mm\zm^^l.. 'd^\zc.<n-mm(n^f^m^ 

(0017] 2. Wgftffi<Offi^i:Kaq« 
8W«?$3^@JSO, 3 4 5, 7 7 6%?SaiS(Mc Ca 
pra) tt. €(^«i:tTii@S9^*IM'r'5l$S0^ie^<ft 

itytx^^f^-m) xmt^ct\z^oxmmt\ 

r. *<5tMi (a) u-mymtmmmizxox^ 
m {znm'f-mmtms.myz^^^tm 
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(5) 

7 

10 0 18) ae$n^i9s»it(0flsf^ffl«t»rnt» 

HiSO. 0 7 0. 6 8 ^^m^ (He M e 

(0 0 1 91 %mf-'}y^ovt'f-YM'^'}-j Yii^^ 
mmmmm^o, o7o. esr^qsiewm 

e I 1 er§. II) ICSia$nTVi«>, 
(0 0 2 0] ft^HftfFiSJBO. 2 3 2. 9 6 7^§«Mt 
(Mof r I son I) \mmt-'n^\^tJ-^^ 

% 

• [0 0 2 1] $n4t«3coMi3,fcJ/:/a-::^d5©ttc 

{(i^22\ mmm^. 315. 3 6 4^rat 

(0 0 2 3) «^1$»B»0. 2 2 9. 9 4 3#§B«I§ 30 

(Heller^. 1 M) ti. fN'J3?i?Ut5^H;W 

(0 0 2 4) *BI4fffM4, 2 2 6. 9 9 3 
(Due k 1 e r^) tt. fk^5g3tti7^^^t 

(0 0 2 5) 5fea»S^»4. 3 8 0. 5 8 0^^J:C^5S 
4. 3 8 3, 0 3 (Bogus I a s k i 

. «p. I ^^m ogususkiif. II) m-tn-e 

(0 0 2 6) j|egi1$ir%4. 2 2 0. 4 50 (Magg 

10 I ) \t^^\zmtt\^^ytm^m^iRM. 

(0 0 2 7] ifeiai^Slr^4. 6 5 2. 5 3 3^§gaiS 
(J 0 t I ey) \tmmVim^2,hj1t^^mtk 50 



t$§i¥5-'l 807 73 

m'^mix^^i. 

10 0 2 8) *B1$llpm4. 2 7 7. 4 3 7 ^?9filS 

(M a g g 1 0 II) m^mz^^ititz'&m& 

[00 2 9] He I 1 e (1 V) tt. fRapid 
Detection and Identlfica 
tion of Infectious Agent 
sj (I 9 8 5) , Ac ad emi c Press. I 
nc. . 2 4 5-2 DNA/W:r'Jy H)gfi£ 

(0 0 3 01 Har a^li, Bu 1 I. Chem. So 
c. J pn. (1 9 8 4) 5 7 : 30 0 9-^30 1 0 

•c, it^nmutix^mmmtiii^mt^m 
m^m^xi^^i^. 

(0 0 3 ll Kuschn i r^ftt, Chemi c a 1 
Commun I c a t ions (1 9 6 9) 1 9 3 . 
ICiJV^T. 6-7^/7^7>'>-l. 4- (2H3 

H) - i?t>^)v^ / -Mmmt^mt^sMLx 
(0 0 3 21 mmmmx^ju^-miz^^^ 

KA-f 7^) y mm^^^a^C a r d u l I o^\ZX 
O P roc . Na t L Ac ad. Sc i . U. S. 
A. (1 9 8 8) 8 5 : 8 7 9 0-^87 9 4lcag^n 

(0 0 3 3) Mor r i son^tt. Analytic 
a I Biochemi s t ry (198 9) 1 8 3 : 

2 3 1 --2 4 4C[)4'T. mif^mib^ltmWi^^Xf 

ro Q 3 41 Zome r^\t. Ana I y t 1 c a C. 
hemi c a Ac ta (1 9 8 9) 2 2 7 :1 1^1 

9(D^r. it^m^^ri^^x^^^^. 

(0 0 3 5] Mo f f I s on I I li» Ana 1 y t 

1 c a I B 1 oc hemi s t r y (1 9 8 8) 1 7 

4 : 1 0 1 1 2 0 <7)^x. x^/i^-mmms^wi 
; n^^^v^f^^^(ofcmi&'<x^^i. 

10QZ6] ^mm^, 2 9 9. 9 16^^fiB§ 

(L I tman«?. I) \t9i&mmz^\-m>im 

2 3 3. 4 0 2^9^ffl§ (Maggiol?) tt^V>^ 
(0 0 3 7) 3feaif?fm4. 2 6 1. SBB^^m^ 

(ui iman^, 1) stmmmm^m^ 
mzi^M:m^Enix\^^i. 

(0 0 3 81 iiem«PS4. 3 1 8. 7 0 7 

(L I tman^. ID mm^^^^mm 

^M^^mmm-^mix\i^i. 

(0 0 3 9) ijeai$grs4. 6 so, iionmrn^ 

{L \ u§) ii. nm^^yni;ii9&^^m\zm 
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9 

I0 0 4 0J ^11#S1P^4. 6 5 4, SOO^^fflS 
X^^^. mm^4. 1 7 4. 3 8 4^iqfflt(UI. 

[QOADmm^A, 1 9 3, 9 8 3^^ffl§ 
(U! Iman^, III) HglS8UcU#V-Am^ • 

10 0 4 2] *i1$ff^4. 1 9 9. 5 5 9^;feJ:a|g i( 
3. 9 9 6. 3 4Snm9 (Ul lman«, 1 Vi$ 

tnmmbx\^^^. 

(004 3] O' Connel^. Clin . Che 
m, . (1 9 8 5) . 3 1 (9) . 1 4 24-1 4 2 6 

(0 0 4 4) 4^g^^3. 8 5 0, 5 7 8^(Mc Co 
n n e N) , ^4. 48 3, 92l^(Yaverb 20 
a urn) , :BcfctfSg4. 4 8 3. 9 2 (S z 

oka) fi. fiilit )ciJ$i^;5^JgH/Ma)^llCl§^S 

(0 0 4 51 *11$ff«4, 5 2 9. 5 6 1^ (Hun. 

t^) . ^4. 5 2 2. 8 0 3# (Lenk^) :h^V^ 

354. 4 8 5, os4^mB iyiQzei^) \mn 
(0 0 4 6) 3ies^i^^4, 3 11. 7l2^mm^ 

(E V a n s ^) H«i^«jft»Jil?y-Aig^^(Dffl«^fe 
SM^LTl^^. 3f5S1$»5S4. 5 8 8. 5 7 8#§qiB 30 

S (Foun t a i n^) \t^mfm(DmmiiX 

mm^m^H^t^zo^oftmomm^Lx 

(0 0 4 7) ^|tS^I!^^4,. 5 7 6. 9 l2^^ffl§ 

(0 0 4 81 *1^^^4. 8 9 1. 32 4nmm^\t 

emu?9 (1 9 8 7) , P r o c . Nat i . Ac a 40 
d. Sc i . USA . 84 : 2 4 6 - 2 5 0 iCctOEiS 

(0 0 4 9) Mew^ftti, oj^ [mmuno i og 
i. 1 3 0 (3) : 1 4 7 3 - 1 4 7 7 (1 9 8 3) 0 

10 0 5 oj >l^$l^*^^(03t1tsa^iwslc^^a«*fH 

irschfeld(1976) Applied Op 
^ i c s . JJ. (1 2) : 3 1 35-3 1 3 9(c:i01 50 



»fll¥5-l8 07 7 3 

Sl^nriii, «W»fflF®MO, 3 2 2. 9 2 6^9!ffl 
» (Mc C a p r a4?) «5I^Afl:1fe^xXx;PS. 

10 0 5 1] «J:^1^^KilO. 3 5 2. 7 lZ^m4 
(Schaap)tti. 2-i;t^t^>mii^^(/)it^ 
m^m^:^^tmJlh^EViLX\i^:&. 

(0 0 5 21 5leaifSlF»4, 9 7 8, 6 l4^^fflS 
(B r o n s t e 1 n) \t'Jt^-t^ >^(nmmm^ 
' B^m^^mmmmfpbXii^^. B r o n s t e 

in^ (3fea^$i^^4. 9 5 6. 4 7 m^mm \t 
I. z-i^t^t^ymco^mm^x^^^^, 

(0 0 5 3] Sc ha ap9ttW05l9 0/0 7 5 1 1 

^(o^xmitmn-^(Dx^)\,^'-mmbx'i, 

(0 0 5 4] ^|ea^;iF^4. 9 5 9. 1 8 2#^ffl§ 
(Schaap)H. i. 2-'i;t^■t^'ymfi^P,(0it 

'^^yt^^±^^^mtt^'u\ztm(ikmmLxi,^ 

^. mm^4, 9 6 2. 1 9 2^(Schaap) 
*<ti;m4. 8 5 7. 6 5 2^H;qii§ (Schaap) 

(0 0 5 5] Brons te inf?tt3feS^$S)F^4. 9 
3 1. 2 2 3^mm^Xitm^^7Rrl, Z-i^yt 
=$^t^>S€fi^fflT<5;f7j£^i^'^TVi-5, WO|g9 0/ 
0 2 74 2^ (Edwards^) ICttg^;i;KiSftv 

-en$fflVi5tljefe*twOIB9 0/0 0 1 64^ (Ed 
wards^) ICi2$5$nTV^^. 
(0 0 5 6] wens 9/06 2 2 6^ (Edward 
s«) ttl. 2''Pt^'t^>mt3^U^0)^imO)^ 
^$:l2«UT(.i^, N e c k e r s »i^lei1$8fa4, 
3 1 5. 9 9 8^W«IS«-cfi^(t:fc:ie^S*)5:5Ci9a 

(0 0 5 7] i^^^t^>S(0»l»«555M?&«[ffiT-5 
«lfltttfJjfc;&tWOS8 8/0 0 6 9 5^ (Brons t 

e i n§) ic85«$nTv>i. mmm^^o. 3 2 

4.2 0 2nmm^ (Zome r«) «^#^^ati 
mo. 14 4. 9 14#?!«I§ (Albere I 1 a 

(0 0 5 8] U^^^flFHSBO. 4 0 1. OOl^^fflg 
(Urdea«5) \t. fc^fg^ttt-l h 'J 1 . 2- 

(00 5 91 

(^?^<^M^] 
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(7) 



ii 
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(0 0 6 0] ^miD-mmmm^Mt^mr 

^^zmt^ctt^xt^. ifim\tmzm^^m 

(0 0 6 1] tmcoho-omm\t. mm^ 
<omm\zMt^»^^msir^^. zmm 

(ow^tm^uzmm^i:i (s bp) mi^m^ 

WfiESftflia-r^jfeJiasagd:, ^ur (2) s bpffi 

t^-wizt^ctit^^^o. co)^mm<omitiz 20 

(0 0 6 3] :^mm<ohp-omm\i. 

^^o^^tmzm^^^ioumrx, 

i/T, ^f&miz^t)o<f)thtnit-ummHt^ 
(0 0 6 4] ^mit^^^miti. z,tiiii^(Dm 

[0 0 6 5] to'-o(j)Mm^h\fit. mm^ 
mt^rzi^0:^mm\i. m-mtbxm^n 
^^ttit^ion^m. mm^n (5 bp) mtsi 

(0 0 6 6] zommmxtwzi^^Lft (sb 

'xytmmm^^^t. "tmEmxytiQmffi 
f^^^^mi-Mmm\zt^zt^tr^^. '^\zd 40 

>lft-y3 >^m^nft)V^:^y±>;^<om{ZO^^ 

(0 0 6 7] WmtLX. {t1t^«:^k^«€sbp« 
tlKl^^lfts bpttfi£gS!5SWt<&J;5icT'5Ci3*J 

(0 0 6 8] t>P-O<0t<*:TOa>e^->.3>e4 
»tt«ja^^tr(!:St>n$ttta, SB-CDs bpmH* 5{? 



^<^-i^^nmiimtm{.xmt^{tm^yt 

bpMfijEgj^^:^ 

(0 0 7 0] ■ri«^tK«SjSttftLT-eo-l]Stt 

(0 0 7 11 ^mtoho-oog^mu. {t^mn 
it^^mis\iftmm'j't^<;>fi^mmzmL. z 
(0^^. mmi-\i^ti{z^^uzzbQmmM^t 

(0 0 7 2] ^m^ho-DiDmmt (u {bi^^ 

Cfe-^$n/cs bpff|^53gj&#;tT^) iJcfct; (2) 
3tmS»I€^Offl^4&$^g$n;5:a>K^-v/3 

tt^ni;:e^$n/5:s bplidtSig^&tT-5) 
(0 0 7 3] hO'-'O0mm^h\f^t. CCO^yh 

« (u SB-(^s bp«^s^^t^$nrcft^^3ttt 
pH^ss^ifif^^n/tKsRft^-c-ijattsgicigttft 

(0 0 7 41 ^^m(Dh0-O<Dmmi. (1) 

^n^ttsts^tti^m^. <2) 3tft^ic^gfi^T 
(s bp) «/si?^*^6;iQ©ssK^effljau 

s b PttfiKS5»tttt«i^Hifctt|g-(35s b i>mwn 

\zmitu ^\.xit^m&{t^m^t)mt^)[, 

(0 0 7 5] 'b5-t)Ofi«:«Si&«fit, »tt«5®€ 

^«ia€ttftst)n^,mK. ^fc^j; (2) m^&^iz 
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13 

10 0 7 61 w^i^mLxmi^t^^mitboiit 
^mti^{t^^i:mitt^, mmn^mizoi^'^x 

[0 0 7 7] ho-oo)^mmmn(o&&^xh 

(2) mrc\t-mmmts,^uzttmmbo 
^<tt^\z!^^^nrzmm%mm-(omm^ 

(s bv^^Wm) . i3j:cX (3) b pM/SS 

. (0 0 7 9] *%B^C0 p J^^i^HCO^ 

fifil?* <s b pftlj^lgjd) ;5*e>;i^giSHI§. (3) ^ 

^^x^ (4) mros bp 
iooso] m^mizM^^ntz. ^av^aig^r-s 

SSaKI!l€:^tfsbp#|^S«a^«^*J«R+<0» 

tt^xti^mTiz. mm^xm\zh^^^\t±» 

(0 0 8 1] ^n^(ryho-'D(nmm\tiC^^}yii;\,t 

(I) ^^'iT^i; \^:^9Ymm^ttit^ht\m% 
^^tJ{2) t')^^\^t^\^\z^^tt\Tzmm\z 




(0 0 8 2 J bif, (D) fe^ilH^lltUTitft^ 
(A) .^ff<0;J^5;^-^t>X€ffl€t^c<5:;6>^;ii. 

(0 0 8 3] *m<Dh^-oomm\u b pigjsg 
(0084] Bffioaai 

. (0 0 8 5] aUifcf^^>Bi,(D«tel6«<!!>i»^77lC 

\z^^mxm, 

(0 0 8 6] 03J«|!?gfci$HCGC!)«SJS«COy 
(0 0 8 7] 05t«%?g{Ci^TSHlCifr-5tt6ie 
(0 0 8 8] 07«*^^{ci:4HCGC^t<59J<Ott 

^fell(oy7 7lcj:4ii3fTa&^. 0.8liDNA/w:r 
'J y Htftttl«te<0j§*<Dy^7CJ:^M^T*'5. 

[0 0 8 9] 09fi^fiJc^6<l(7)^aiM^cO^7 7JCJ:4 

mr$>^, ai Ott±h«j3-H^ai:>ftjeo!)y7 

7lC<fc5li^TJ5'5. 
(0 0 90] ^B'J/Sr^^WcPKq^ 

(0 0 9 1] ^m\tmmo)^mmzmi^nx^^ 

m I x:$im\z^^m^^o< c e;^ 

(0 0 9 2] *mmz{t^stfimiiitsL!^Lttii^ii 

10 0 9 3] -«t\zciD^f^&{ti^m\mf^mx$> 

m\Z'-m\z}tiQ^^)mmm^ho. z 
(os^i^mimmw\zmt.^mm^. m^^ 

(0 0 9 4] CCO^^^ffc^Sttt r ans— >:5^a^ 
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15 

[0 0 9 5] ^mm\t-ia\zm^timm. m\t 

mM\t-mzyz;i3m^:t>trz\t-^mM^fi 

(0 0 9 7] mm^nm»(owm> fi^«^co- 
m^^\z^oxv^^m^^o< omztK^o 
siTti, c(D^o\zt^tc(D{t^\t. 
Vi^m\zft\^^tmmsst,wmtmmt^ctu 
<^mmmmmtmmzmmbo^. 

(0 0 9 8] *«0>«a)-®ic^t>r«. mm^^rf 

^, "tLx^cfz^^myt^^ixj^Mt^. -Mm 
mmt. Mmmm<ommz^Dmmi\z^ox 

[0 0 9 91 it^nmit^m^^mmizi^'^ 
^nn\f^mmiz^oxz>< Dih^n^t-mm^\t 

mzit^mm^mzmmxtu^K itrnmit-^ 
^^^^t^mmz^^r^^o \zfi^msm^t 

^iSiit^^tSLftst^. 'x:ti\t::<DXo\zti>tmi& 

nitit^nmit^i^tm\zmmnrcm^^fm^z. 
(o^^^-mmmnmart^^oiziz^fi^i^yx^, 
^i>. mom\tm^\zm 4o 
[0100] mm&t^mi&c -mw^m 

^^^^^^ummo^^fKth-'Dmm. to 
[0 10 1] msjfit::<ti&Lxit^mm^^ so 




> »H¥5-l 8 0773 

16 

^-mmmE^tts±Bm\t. muc 'cap 

r ^(D:^&tmt'<tX$>^. Mc . Ca p r aa)4$ 

»iBe^ai»4M3 B'4Qmz9^m%xm^m 

fktfi^n^nxif^i>. Mc C a p r aO^j^li, iiS 

mzmi^n^. 

(0 10 21 mmiz^titx^iSi^^tttt. 
10 mm^^immmm^^^ktLx^r^m 

na. C(^J:olCUT. Mc Capratt±©iea» 
2 2 0, 4 5 0^^,kaCS64. 2 7 7, 437 

mm^^mbx^^i. 

(0 I 0 3] Mc Cap r alCJ:DE3S$n>£:C:(D* 

miz^imitmtbu^\ 

(0 1 04] SlC^fcMc Capra 14135- 
^Ci:^«E«$nTVii. Mc C a p r a«Ci^>CCO 

^ M^i^Hic J: o xytmmtit^mm^^t 
^mztmxm^it^mrho. ^zrmst^n 

(0 10 5) ^^mo^ho-o(Dm\z^\fn\t. ^{t^ 
^^zmit^tixm^±0imzut)oiimu^m^ 
tbxmt^. c(Dmmtmm^M(r>-miS: 
^tmi. ^bxz.<oumtm^n<nm(Dfttt(D 
m\z^^^xmmtbxm^ni>. 3t^^«igi4 

-Mmmn ic j: s ^^i^mm^^xytmit^mt 

xm^ntzWimmmf^imitu -Mmm 
mmts.i^bxm^^m^^mi¥^4A.^. 

(0 10 61 S2atLT^V»6«S»tti8atJ:oTft 

^ ^^\tmfiuzmm^^m{t^mm^mo 
v^rnet^^^L. u^^<\t-mmt0s.ft^\zii 

^^^^&t^tzmm^^tPF^nm:h<D^^^ 
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17 

(0 10 7] mmm%\zi^\^^x\t±&,i^^^t> 

10 10 8] C(?)^^^|^|f®§glc;6nm 

mmnmm'^i^ (s bp) <^-«^g38;j^ 
[0 111] wxjifflMi;)®^, 

[0 112] ^^U^>HM«^4^jSttl»ll;itU (7^ 

(0 113] m(Dis,t. ^mmftm^x€^t^ 

0.0. h':>t-m\Z\t6^U<tt>ll^\0. OOOOjf 

4'?t.«t;i<&;j?g (r^yK) «-/Ri:^^fit<j5, o 

00*^65. 0 0 0. 0 0 0. XiCtlJCfi^^^lJft2 
0. 0 0 0*^6 1, 000, QOQX^^o. M$itU 

0, oQocRsmmmxh^. 
(0 114) m^m9>/^i^nmissium±.(D^ 

a/fit itl^. 

(0 115] T32««iSlci:OraCR^ttc,n^^>/'«^^ 



• 



(10) #ffl¥5-l 8 0 7 7 3 

(0 116] &M9>/\^n . 

i(? HLA 

(0 1 1 7] t hjfiii8q'ici.tfi$n^a:?;5v<o:j^>/x^ 

(0 118] yU7A'7^> 

7;P7^> 

ofi -7>^huyx> 
10 119] hy>7sa)]^> 

4, 6s-jKxh7;uy5> 

^ — a - h 'J y y>-lE§J»j® 
(0 12 0] Gc-!5faru> 
(Gcl-l) 
(Gc2-1) 
^ (Gc2-2) 

(0 12 1] n-Zhifayijy 

(Hpl-1) 
(Hd2-1) 
(Hp2-2) 

(0 12.2] t}ln:/yX^> 
ai -U3f?5^>A^B (aS) 

-a? (0 12 3] a» -Ti/D^a7U> 
a, -HS-M^'WX^a 
. Zn-a, -fcf3^>/^47f| 

x'j hut^^x^y 

[0 124] h7>;J^7x'J> 

so j3t -i^U3:/Ox^>l 
-440- 
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(0 1 2 5] (I gG) S;t«rG-yay»J> 

ri Ki ttz\tri Ai 
M^D7U>A (1 gA) 

(at Kt ) ' ttdt (ai Ki ) • 

(1 gM) SfcttTM-ifD:/U> 

(ttt iCf ) ' ttt\t (ut A, ) » 
^^□7'J>D (I gD) 

t;fcttrD-^^D7g> (tD) 

(<5» ) $1t\t {d7 Aj ) 
^^^o:/Jj>E (I gE) 

*i^vttrE-drn:/rj> (tE) 



«*ffl*5-l 807 7 3 



* (€i /ci ) ^fctt (£, Ai ) 

C 1 
C Iq 
C I r 
C Is 
C 2 
C 3 

at D 

C 4 • 
C 5 
C 6 
C 7 
C 8 
C 9 



I 

1 1 

I I a 
i ( I 

VI I 
VIII 

IX 

X 

X I 
X I I 
XIII 



:/Dha>tf> 

taifil^i^D7U> (AHG) 

S tuar t^ProwerH-?. 5f--K:/D ha>lf> 
I I I 

kmha>^^yy7.^:^m (PTA) 
Ha gema n ng^ 



(0 12 6) lS;i5^>/Xi^fi;Jt;i.^>iciJTi2(Ot)«) 

<>va«J> 
(0 12 7J U7+i/> 

[0 12 8] Zi)l^ziha\d> 



50 



(0 12 91 taia»;i^> 
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[01301 '>h^> 
IL I 

IL I I " 
IL VI 
EGF 
TNF 
NGF 

[0131] mm 

PSA 
CEA 

CA19. 9 
CAi.2 5 

[0 13 2] mmBLmm 



(12) ttifl¥5-l80 7 7 3 

22 

CPK-MB 

(013 3] I^Tg<»3!i> ^^•r<&^y^ Kifeil^ > 

i(7 [0134] CRF. LRF. TRF. VThhatr> 
-RF. GRF. FSH-RF. P I F, MIF 

[0 13 5] mtu^mm^mmthnmmt 

[0 13 61 fta«a4«llCtt*<0^O*ifl$$n^ : 
(1^2] 
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23 

Cbrvnebartwif 
CorynsbactAciiai diphth«ria 

Oiplococcus pnsumooiae 
StrBotocoeel 
Strapitoeoecu9 pyrogsnoo 
Streptococcus sallvazua 
StaohvlocQcci 
6tdptiyIococcu3 dureus 
8ta.pKyIococcua albue 
Heigaeria 

yeiseeria oealngitidlfl 
K€ii««ri« gonocrhea 
Znterobactoriaciaa 
Sscberlchla coll 
Aerobdctec aerogenes 
Xlebsiella pneumoniae 
SalaQoolla typhoea 
Saloooeila choleraesula 
Saloooeila typhinuriun 
Shigella dysenterla 
Shigella schmitall 
Shigella arabinotarda 



* * ^ ^ 7 « 



iT- » fl B 



Shigella flexneci 
Shigella boydLi 
Shigella sannei 

?rotBua vulgar ta 
Protcua airabllia 

Proteufl aorgaAi 
PseudcQonas aocuglnoea 
Alcaligenes faecalis 
Vibrio cholerae 
HeraQphilus-BordeteUa ff 
Heniophilus influenra, H. ducryl 

Eo(8ophilu9 hefltpphllus. 
Kenophilua aegypticue ^ 
HeraophiloR parainfluenza 
BordeteUa pertussis 
PaateurelUe 
Faflteurella peotia 
Pasteurella tulareusls 
Bnjcallaa 

Btucella seliteaeis 
Brucella abortus 
Bcucella aula 

Bacillus anthracio 
Bacillus subtilis 

Bacillus tBcgacerium 

Bacillus cereua 

CloetridiuD botuliaua 
ClaBtridira tat&ai 
ciQstrldivi perfrlsgeaa 
Cloatridiua noryi « . ' 

CloetridluB aeptieam 
Cloetridiua hiatelytiewi 



Rhizopua orysae 
Rhixopue arrbisua 
Fbyconycetea 
Bhizopua nlgrlcaos 
Sporotcicliun schenkii 
Plonaeeaea pedroooi 
ronsecacea coopact 
Fcnaecacea doxnatidifl 
Cladoeporium carrionii 
Phialophora Tcmcoea 
Aepergillus aidulans 
Madurella nycetooii 
Hadurella griaea 
JU.laa«hecia boydii 
Pbialophora jeaaselnoi 
Klcxaspocua gypaeao 
Trichophytoa 
nentagcophytee 
KeratlAoaycea ajelloi 

HlcxosporuiB caaifi 
Trlcfaophyton rubrum 
Kicrosporua adouini 
Viruaea 
Adanoviruflea 
Herpes Tlrosas 
Herpes lioplttr ^ 
VaricetUa (Aft) 



K3] 
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CXootrldiuiB ^artluzB 

CXovtcidiua bifementAoa 
Cloetridiiijs «poroganaa 

Hycobactarlxiffl tobarculoaifl hoalaia 
NycofiACterlum boyle 
Myoobacteriun A^iua 
Hycobacterluza leprae 
Mycobacterium p«r«tabcrculcsi3 
A<Ufloarc»n« ( X fl a ) 
Actlnoayeea Xaaell 
Actinenyees beria 
Actinonyeea aaesluadli, 
NocajEdia aat«roid«9 
Kocardia brasilieaala 

_X tf O ~ ^ g 

Txeponeoa pallidum Spirillum mixiua 
Treoonezia perteniie ScrspCobacillua 
sionolLifaxiDia 

7 -r * X 

Treponeaa carateua 
Boxcolia rocurrentia 
Leptospira icteroheinorchagiatt 
Leptospira caalcoLa 

Tinrpaqaapraep 

Mycoplacna ptMumoniae 

Encephalitia Virus 
Listeria inoaocy-togenea 
Er.caphalitla Vima 
Sryeipelothrlz rhuaiopathlae 
Streptobacillua aeailifornis 
Bonvanla graaulomatis 
Bartonella baciliifonaia 

Xneephalltis Virus 
Blckettflia prowasekii 
ZAcephalitls virus 
Sioket te ia oooasr i 

Kiclt«i:toia rickettail 
Ri.ckettftia cooori 
Rickettsia australia 
Aickettaia aibiricus 

Rickettsia akaxi 

Kickattsia tatttflufanuslii 
(HIV) 

Lynphotrvpblc 

ItiekQttaia bametti 
Fieketteia cplAtaaa 

Chlaiirdia agsnto i ^ Z ^ B ft } 

X as 

Cryptococcua naoformaoe 

Sla0toa]fcea denaatidie 

Biaoplasoa oapaulatum 

Coceidloidee laaltia 

Paracoccidioidaa braatlienaia 

Candida, albicans 

Aapergillua fimigatus 

Mucor CQrynblfer (Absidia cecynbi£«ca) 



f$SI¥5-l 80 7 7 3 



Borpao idstor 
(ShlnQlatf) 
Virue 8 

Cytonega i e V irue 

Poi Vifoxi 

Variola ( s tf ) 

Vaccinia 

Poxvlcua bOYla 

Paravaccinia 

Nolluacum contagioaoa 

PtC87B4TtfU««i 

Pollovlnis 
Coxaaeklevirufl 

Scheviruees 
Rhinoviruaes 
Uyiov i rqgfli 

Xn<luoA2a<A. H. $10 C) 
Parainfluenza {l-A) 
Munps Virus 

Meucaatle Disease 

Measlsa virus 
Rinderpest Vims 
Caalne Dlsteapar Vims 
Resplratccy syacytlat 
Virus 

Rubella Virus 



Eastern Iguina 

Hob tern Equine 

Sindbis Virus 
Chiku^uny a - Virus 
SenllXl forest Virus 
Kayara Virua 

St. XOuifl 

California 

Colorado lick re^er 
Virua 

Yellow Fever Virus 
Oengua Virus 
Reoviruaea 
. Reovirus 

BfttrqvlrvHiiq 
I- r- »B 

virus I fi XX {IRLVI 
Hfloatltia 
Hepatitis A Virus 
Hepatitis B Virus 
Hepatitis C Virus 
Tumor Vlruaqe 
RAuecber Leukemia 
Virua 

Grosa Virua 

Kaloney Leukemia Virua 

Buaan Papilloma virus 



CO 1 3 7] €yxfcrr-yu/f>HS£tt«FHtt, Hfi 40 
\Z^-Tm\Q0ii^^2, 0 0 0,. cfcO§®lC«5H^t 

*0-fH, 9IX\i')-tJV^^C0i^Xf'}V7^\^ iXtO 50 



10 13 81 mm(D'^(Dmz\txira'i m:m?L\i. 
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[0 1 3 91 ^wmmtiti^^^w^^^^vo 
10 1 4 0] mm'A(omt2f}^ib 3^m=f-^^ti> 

tf1^7UX t}V't'i>. JV\^^)>. ^J:t;±E«S i(? 
(0 14 1] ll«5<05JC(OPtt'^>X«?!?§aft:*«T. ^ 

^b. m<o'^m\z\i±mt^^m^ni>h(D. mx 
«/j>ttfy-;^i3<fcr;rh7t HDjij>'ft:y-;w5 20 

(0 14 31 >ji, fiBiA^^^D^ 

3}?'J'^y^K, 0J]A{i7>^^T>>'>. LHRH. :fe 

<fcc;ftaEram ^A.tiv^^n;^3}?'jx fkso 

6, 7>f3 7xy-;W«3^fTfe^». 
(0 144] ll^(D^(D#lC«h:^^>fl, m\iA, 

>*<^f n-5. 5lft<0*(0»ttypjj^^i'^7>>?>fiT 30 

(0 14 51 m(D'^(omt^m^^oom. 

(0 14 61 mmmmtm^m. w^tf^ ^ h 
h7t^'Y^^'jx T7v-f'>x ^(om^^tm 

(0 1 4 71 IS!teCD*(Oif«3(^l/:tv^Hi3^i;5f^l/ 
:t^FT, ^n^lCliATP, NAD. FMN. 7x7 

(0 14 81 m<ommm^mm^^m'v. 
n/j<>75K, :/D>r7ya-jk y'jt;r7;ufc: 51? 



4$ii¥5-l 807 7 3 

>, /xjpyo>S. 7^D7xy>, $it75^^m 
^0 7A7xr3-;K «iiU>fPI&SS, WA«:7hD 

(0 14 91 mm\tmm^m±m\z\t:i^)v 

[0 1 5 01 llt(D;^:<^Ptt7a/y»j3xK, ^x\t 

'jADy>ft:kf7x-;k uvKxxx^k f':t4^X7 
x-h. ^JP/X^-h. #'JAny>ftx;i^7x>75* 

(0 15 11 ^^mmniznt^iH'm^tHSiiz i 

0. 0 0 0*^6 2X10* , SJCtaiCttlO. 0 00 
;&^ei0' T*5a. ft«^D:^UX IgA, Ig 
■ G. I g E;feJ:^; I gM»cWT^5HFfitt-KtC«l 6 

0. ooo)i^6»io« «:«ft;rs'C&^9. 

TStt-JKICWlO. O0 0;ft*ei. 000. OOOC 

(0 15 2-1 «;^a*«"C»0, WA.«7t>?X DN 
A, RNA, 5^n4^-/>|g^ifD>riJX ^'o+vVli 
^rU7;i'7ax h7>X3;P^>7ii:$^«&T, 5> 
^fitt-)eic>;i<<i:t)«2 5. OOOTfeO. 

10« ttiOCifeft^. 

(0 15 31 mmt\^^^m^nw\z:f^^)y^^i^:^9 

. H^fi^t*, cneiCtim-RNA. r-RNA. t 
-RNA. DNA. DNA-RNAI:Se)-a•^;5:<^:;5I^ 

1-7-12?. jj^u;^7-e, t;^hx mm 

(0 1 5 4J ««i'»e«lSi;0^£.^fc(*:«OJ:53&:ttfi' 

(0 1 5 5} dafi, m m IK. e^sa 

( rsbp>>/x--j ) — 

(0 15 61 -OCOS;a:'55H'<0-*(DCiT?, &0» 

I'mmummm^izmmzi^^b. -to^* 
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29 

mmff^xh^ifi. m^mmtn. mk\t\it9> 

«DNA-DNA, DNA-RNA*ftt^feaW5tfC 
(0 15 7] jJtiJ^i;W;f^F — g«S(Otta8T«5 0 

ISIiiWl 5d>6 2 0. 0 0 Offl«)5?i^Ut 

?^h\ MiCLIiLfil 5;!iie> 1 0, 0 0 0i@(O7^Ut 

[0 15 8) i^rn7S^(^)i&igi!i^6S6n4tts, 

DNA (d s DNA;feJ:t^s s DNA) ^il^RNA, 
fi^ttDNA;5i^^^n> t-RNA. m-RNA. r 
-RNA. 5 h3>H'J7DNA^ctI/RNA, ^Hfcft 
DNAiSckOCRNA, DNA-RNA/W r/U-yh*,. * 

K. m^mn^ rnxmrn. m^mm. m. 
^^}\^7s. c^-fD-f H, ii^n. m m th 

(0159) 'J > K — ^enicjt^r 5>as**^3^ic 

^. , • 

.[01601 'J^>HS»^*f--»tt^fn;tU//>K. 
ta 1 0 0 J: 0;*:€t>fH^«:WtSi&««S*SV»tt 

[0 16 1] U:^>KliiSi{<Ei&*,^,«fJi..$,^,^ifj^Si-v 
[0 1 6 2) ( f7>5'U//>Kj ) --^^^ 

(0 16 31 ^$S«i^'&---r)CDa&^>^^(^0^<D 




(16) t$fli¥5-l 80773 

ID I 6 4J I^^^SW»^-1t9JaSffi«aiCit«W& 

(0 16 5] m'-mmi'<r)miim(j^^'&m 

n->ft:U «S^1t-5c:a:lcJ:0:?<r)55. 

to 1 6 6] m^%±iimvu-;^)y^^\,^\t^(r) 

»Si5J:c;-fV5'-fy, W^lii gA. igD. ig 
E, IgGK IgG2a, IgG2b, ^^XS\ 

b» Fv^J:CXF (ab')i , Fab' 3i^&d*o 

5. lie, hmmi'yzm^m^mmmztx^ 

. (01671 7Jm^JU- -|gllS«^{t:*35t:0^ I ®<DH 
30 €^tf- 

(0 16 8] — li6^6 5w^]l^^^iJ' 

^. 

. [0 16 9] 8ft7i^+JU--6ffi9Slli^J:0*<. ® 
«tt6A^^2 0^3R|g7^€:^tr7Jl/*;U, 

(0 170] 7ii/+'jT> — mmw>=f^is^^2m<n 

(0 17 1] 7'J-^ — 3!S^ft;K3R;5^^Hic07K 
SSI, lt«U^6 4ii<0^#^$^tfW«a, fflA«7 

(0 1 7 21 7}{f7)\^^)V — 7U-/US)5Wi3t7;U 

-7x->pyae^, I -:^75^J^x5^Ji/;ii:^ 
[0 17 3] 7)V0^i/ — K5^li^lCJ:oT«^fl)» 
5(? 0»C(t<7;WH, «;l«;<h+i/. Xh^^i^j^if. 
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(17) 

31 

(0 17 4] 7^)-M^y — mm'^^zxox^ 
(0 17 5) 7^7;m=*^v — K5S^lI^*I<tor5H^ 
(0 17 6] 13ft — hi^(Oy^m=l''^^mf\Z 

(0 1 7 7] 7^^>iI^;f--milII^»C<t^T5H'a) 

(0 1 7 8) mmm-'h^^i'sz^^bitt 
o\z9^=T-^^^t^^ctinx^^nm. z<J>koU 

ty zt\^\zum^(Dx\m\\ 
10 17 9] i;o»e>50ii(0ii^ (c:a)j:^yif^^<Di^ 

1 5 Oii(Z)lgTS^rt 
-«lci5;iII^F>i^98 (C) s$ 
(0) , (N) . lan (S) , U > (P) Tt) J: 

filS, 0yxtf:^;l';i^>8, 7;U3-;k jfjjV 

xjujj^>KxxT;k y>e» u>exxr 

aK, x-T^k X^7>f ^;i-x-x;i.. ;fU7^ 
>r7t^U>, 7^>. 7^xtH. xhij 

(0 18 0) c(j>^on,-^mm^it\mmmti 

X7^^))^. 7)V^f)T>. 7U-;k 7}V7)V^)V. 

^imz±E'^mmimsk±xmmnft7)i^)v. 
7^)-)},u^tS7)\^7}V^M^$>^iiy zMmm 




^K¥5-180 7 73 

32 

t^izh^iltoxhoxmxiiU^^^. 
\itli>^. 6P*3t«SM, ft:1&«*tt{fc^«. s b p 

10 no\'i^it^\zm^t\^. 

[0 18 21 :*:fi<D«^. ^;P3}^x;ustBS. SP^:t+ 
(0 18 3] :4-=^y<09I©««SlCttStt/Nayx V 

20 ztt^xt. »%(oitM(om^^mm9^\z^r)\ 

(0184] s^s»ii*a)€^«^e. u^eiooi 
©li^, ®aiiiKid^^7 0ii^, ;i-s^<JiU^'^5 

01^, £JCj?SL<ttlA^^2 011T<Ol®*T$a! 
OSfi, 0^^6 2 0®. aStt$5l*^615 

o^m id^eso® 
^ (0 18 51 ^^^rt-^gftsic^ura^^i/j^ft^t 

x;^;^^-s§^ls »mm Jt^mo^omm^ 
mmznt^&m^m e n-s ^ 5 &sicBi:c t 

CO 1 8 61 'VTOE^At^fiET^a^. Kjjfttaa^r 

^vttz\t^^'>tbx^n. mn. ^mtt:m>]z 

40 7a y t UTfi«tt«3?5. m. mn^it\tf) >\z^^ 
i^x7.T)vtLxm^. ass, K*ttH:aajcte*r 

(0 1 8 71 lifeSi:ia^$lt*-c$iH'i:05|y«ic^W 
|g^$O<i(S(0^fiOtfi8Stt7;l^+;W75>, 7$ 
>^>. ^:t7a K, X-TJk ^r7X 
71/, f^:tx-f;i^i3J:c^^;u4^^>/U-h. x 

5{> t^^Tl-XXf ^UTfe-S, 
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(18) 

33 

[0 18 8] mm^^^ m^m^iMt^m\k{t 
*^3i^+>^;p«, mt\^y^>^ 7)v^)vm. 

^^^i-Sik, 7iK. 75>^>l3J:t;3^;^;l^;l'75H35««? 

{0 1 8 9] i3j;c;7;P4^;l/^;0^o;^:0^ai:^:tX- 
f^;!i<5fef^»r*^7. ii7C«*#T-e7;i^TbHi7 

:#7^;J^>KtfcttU>Sd:7;P3-;Wi!5^-r^t 

(0 19 0] S^ttft^VifiTlC^ttSf^^T^StXttt 

[0 19 1] t KD^y;W tOt>tt^U:t--;i', 75 
X x-T^L. 75K>i^€**^'5- ft^W?itigS 
tt*;U:J^:^'>7JI/4^;k X;U*>t+->7Jl'=^Jk CO 30 
NHOCH* COOH, CO- . 
T=fXh7>. '>i'ar+;^hO>: SOt NHCHi 
COOH, SOj H, CONHCHt CHi SOa H. 

[0 19 2] Jliaf4*^i.^lili«it$M^r^)SSZtlt 

T>. 7'}-)V^m7}V7}V^))^^^t\^r>^. 
[0 19 31 CO«ttS£)tlt«9ffif£S}^S^Ild>^< 
it) 6^^!^^. llCtlJC«^?^<i:t) I 0^9^11 




4$ra¥5'1 80 77 3 

r««);5t^^ST*e. ::©ft^»tt2 0 0 - 1 1 0 0 n 
tltt3 0 0- 1 00 0nm, ;4^'K<|J4 5 0- 

9 5 0 nm0}&mmmm^t^^r^f). 
^\z^\f^mmm&»kiz^^^x 5 o o m-' c m 

JH: ^ L < tt iJ>;i < 1 1> 5 0 / 0 0 0 M- » c m- » T * 
(0 19 5] K5RO#«l./<i:li<i^fi8T3tKilX»IC^-re 
iTftO. ^^i^<tt'»ft<i:t)15U»;6<J:K -« 

ffit«cOSEttSfitHS;^^xe>l^ (S) ^Wt 
jO*, SEttffiA*-£Jl (S = 0) Tft'Stf =a« (S 

= 1)-C5d^7, 

[0 19 61 mm^t^^^^mismm^^i-^oifi^ 
mx^0m^ (3«ii=£js) ^±ir^. mm\t 

(0 19 71 mzxmBt^j:ott^mm\tit 

(0 1 9*81 ^n$iiL«otfisffl5ssffijfrri^J4 
n^»iam3iq-S6jtw^i&atfn*as^. ^o^^t 
tfiisti^^^. mmmm\z\t7'th>. ^y^j 

7iyx 9-^:f+if>hx x;r'>x 9, lO- 
•:;:/Q^7>h7•t:>. ;t^U>:^^'-, ;t^D-#JU 
7-<'JX W;ltf'\'7h:i^;V7^UX 7^a>'7- 
>, i?aD7><;U o-X^>;tfiP. /tv^'S>X^- 
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35 

[0 19 9] ^%m&mcmrt^mitmm(o 

Mtt, ±l3ttHfeWrit)<0-C. N. J. Turro. 
fMolecular Photochemistr 
yj , I 3 21, W. A, Benjamin. In 
C. , Za'-a-i^. I 9 6 5IC5i»$nW«»t)iOT 

10 2 0 0) 5tJ8®Mi, ^n^m^ 'j#v-i** 7* 

«tU:/r>MS (M0O4 • ) ^^l^^ouK)\^t 

\tSi{t^^t> (Kanobs.ky. Biol. 
Chem. <1 9 83) 2_5_9 -5 5 9 6) ttiSKIl: 

nit: 

[0 2 0 2] cn^WS.^(^^''ttlii^^. ^X\isbv 

10 2 0 3] z(OWSiO){i:^<oo^SLh^<^^nt 

il^^rv^X^Jl-l. 4-t7^1/>X>F'^JPt4^i/ 
H. 9. 1 0-x7x-;i^7>h7-fe>-9. 10-X 
>Y^)V:t^y\^^^XSS/Q. 11, 12-Th77 
x-^t7-5'l/>-5, 1 2-X>K'^^^+'>H*^^ 

[0 2 0 4] jtf5ll*^*-5^»^^^t^--^^S^^^*^*^ 



<$fii¥5-l 8 0 7 7 3 

36 

;i^'JX5^U>, ^Uyobfl/V. il^»J (4-/f'Jl^ 
(x5^W>Tl/7^U-h) , t-f 3pU «Ktf 
^ilitt<BflO«»> B i 0 g I a s s il/TA*T 

(0 2 0 51 3lc«SJfctt^i$<0«AE(r, U*V- 

[0 2 0 6] 3m*^5VMiSffi'vco s b 

0aStT€4. rimmob i 1 i 2 ed E 

nzymesj, Ichiro Chlbata. Ha 
Is ted Press, (1 9 7 8) 

^XSC uatrecasas. 2^ B i o L Ch. 
em. . 245:3 0 59 (1 9 7 0) PM. 
[0 2 0 7] affittlttt^tlBttJft^ *tffitttCt5 

it\,tmtmmmbx. t')dji^u:t^\'. s 
ti^xij)\^^>ik. 7>urtH» 7£ys, ->7ya, 

[0 2 0 8] MiiLtfCau t r ec as as. B. 
i o I. Chem. 24 5 . 305 9 (1 9 7 0) 

[0 2 0 9] li^--*;^<i:t«2 0nm^£-br»2 
0 = 5^n>l^(T, aSlJ^^<i:'b*^j4 0nm-eUTa 

ioa^^n>m /5:^»-^<ttaafio. 10*^^2. 

Tt>i:V5;6^, /j:-5'^<tt7KlCiS<aT4HRtw«0. 7*v 
[0 2 10] e^ttt?SFSt>OCit>t);t^V5Ci:t»* 

hty ^h^n^t'^^%\^x\'^^tt\tti^^<^\i% 
i^-tE-o) , ttis (fyAtf^ft*355. )a77fl:^<k*«. 
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57 

[0 2 111 1Alr\tyTyi77.1&.'f'trc\tm^it\m 

[0 2 12] wm&^iiai^i«^* wnns^<^j»^fis 

[0 2 131 ;:n6«iW3^«^»-5^1"<5«»' 

k\i7^o-X (SepharoseiUXA^^ 
(g) , f+Xh7> (Sephadexfe<krXSeph 
a c r y 1 tUTAf flJIE) . -fe^l^D-X. r >:/>?^ 

TIKI t H o:^>';vt|gS€tt-^>xXT;i^?ii3J;t/7 
(B I 0 g I a s tl/TA^^tl) V 

(0 2 141 i&^^ttTzmmtbxhmbo^^ 
[0 2 151 ^f^A^mfiEsnwet)^)^**^^, 
[0 2 1 61 

[0 2 171 <a^lCjfctl/"Cs b p«(3t53». fc*»5Ktt 

ICW^$nTV^^>. Cautrecasas. 
J. B 1 o i. Chem. . 2 4 5 : 3 0 5 9 (1 

9 7 0) m a^swifcsttii^sn^ft'&t^cott 

/)«s b pfll/atS5f5Wtg^lC&«T««^J:t^««*lttt 



»K¥5-180 77 3 

dB 

[0 2 1 81 jt^iiSSl^^c; <^yi:tt) '^C^wmc^ 

[0 2 191 cne*5h)eiSiffiiPi)5^fti^5Ktttft:^4&(0 

(0 2 2 01 m'^mm^mmititsxmm. 

20 [0 2 2 11 hh^^\z\t. ^^^^(n^fii^m^^^ 
ite^t s b pflliacS3J5(Ott;tt^J5:< l tt-<tXh^ 

1. ooo^m±-c*^). 

[0 2 2 21 ifi«i--cnttafl:)ST«fi$n$;£ib$ 
30 (0 2 2 31 u yf^mtmmt^'jt-Mmsii:)}^ 

'>;l/Stt»8*^6 3 6, HIC»iilC»i«lOA^€>2 0^ 
>teXXTJW«X^I/>{i:fffi»gEfiOi^^3{@, t)0 

hTiasnr u >KxxT;p^jgi^t^- c<02i^x7 

[0 2 2 41 tti«»iSE*<0^iilC«Viai^»i6&ft^ 
U>65, SCtllCtittO. l*^62afiS6©fi-C# 

ay>{t^^b*«. w;Ltia7-yfl:^ft*3(^. 7;v=^;u 

5» K;i<i:A<§tn^, 
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39 

(0 2 2 5] 5bQmm\tmm\z^M^^^ 

e 8 0 ^ixfi^^<m 5 0/)^^ 1 0 0 €;p/^-t> 
{0 2 2 61 fimicmti'/tmmrtm&» 

X7x-h. 4^X7 7^y^'fy'>H-;k 2-h'J'\ 

(:t'i^^'Tv;i'd^x7x-h) -yo/v-;w Xr7 
(0 2 2 .7] a«tts^tL^uT£(wicasiS$ti;feu 

•&«ltt7A=^^^'^>-tf>Ji-C«»0, ^^L^rstlSfctti^ 

" afi(o 6 6 2 0 mm^-^^ 7;u=f 
7;b=t^^S<35{g^» SWt, ^it;«7Ji^#=^'>J^S. t 

fc»i7 = /s^rr^. 

\m\ oA^e 3 6, Ectaicttwi 2j&^e>2 o^«m 
5f5gTft(?)^fia€rr^»jite7^3-;k iBi«;ii««s 

[0 2 2 9] lffir8lijgi7'yll:Kit**SrclixU3-> 

4fflffiltt5ieS4^^^4. 6 3 4. 6 8 1^^<fcDf^4, 
6 1 9, 9 0 4 ^^ffl§+TG 1 a e V e r Iw^ 

x\^h) . c:ne?6«itl77^kw{t:;^5Sffc«s^';3 
(0 2 3 0] ^AflSttii^soaanfcift (HRcc:<z)<t5 

[0 2 3 1] C(^fffi(*:Jft^36>€f IfTftfbSrjacS'tt* 




(21) «ra¥5-l 807 7 3 

40 

(0 2 3 2] s b p«l^^s«tt»^3^<o*ST/^«lc« 

^. Gi ae ve rlCitOIR^^n 
TVi61D, 1l^tOsbp«lfiit53!l, tOt)tt^WX^F 
Sttsbp««S«. ttfLfbXSIC5EaS.. Srd«<0 

ft-ciiico s b p«l^c^3^6«7Ktt«ES1'k:«At^^:^: 
lc<i:0/^«[±^c«ar6c<s:A<Tt<5. iaii<osbp«i 

10 {k-r-SCiifcJzO s b p««5*&:3Jtt<r;t«6<0iJSBS 
[0 2 3 3] CC[)<t:^ftSieS»iAffi€^fi»«t]t(l 

^tt. 7y3Ji{k$n;t3tiSSJa*)i:ttil:1fe^«fti& 

a? [0 2 3 4] G a i e v e r tC<kOI2i£$nfciaoifijjS 
[0 2 3 5] UiJ?7-A — SlSE$]g«:bfca/Mv'^' 

^-S. 'J#V-Aticl>^<tt>«2 0nin-?-LTfi2 0 

5^D>J!^T. I^tt^;5:<<t:fe*^4 0nmr*«yi0^ 

(0 2 3 6] U ip7-A<D^iail*-6*«a)*i&«:7K 
J» ®fBt€fiHr<b35aatt"fiJ8*^&««. — :?<kO*<• 
or:llg$^,oUJ^^7-^«^l®/J^te^If«n<b. ffi 

--o (OX in ^ o u * V - ti*-K/M!a ^i* n 

[0 2 3 71' *%^:^&(Cf«lfflTt^>^^eiai!T^C0 
40 <> a^-StiHS^t/Iitt^fSftl 2-^3j5tfctt2 4- 

^*ia«iiiSK©^(3ci/ u -b »J ;nj^x 7 x- h i^xxf 
j'jx ^y->h-ju -tux y'Jtu>^£ 

(DXXx^UtLr^L^*. 
[0 2 3 8] l^lca^/i'J >flifllC«TE(^<b^«I*^^ 
: L-a-/i;l/5h'fJP3i"l/*'fJl'-^X7r^ 

-:;;V3U> (POPC)'. h>r;i^:ru3r-f ;U3t^x 

77^v>-yUt«J> (POPG) . L-a--:;^!/ 
;r^jPj^X7 7^v^l'yU*fe'JX L-a (y^Wsf-f 
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(22) 



^§l¥5-l 80 773 



41 



42 



M -i^777?-»X^>'-'^^7^> (DOPE) i3 
<fcD^L-a {^it\^t^M -^X7 7^vJl'j3~ (4 
- (N-TM^H/f^W ->^n'\=^'9->-l-/?^V • 
3}^=^^y7aK) X9J-)\^ (DOPE-MCC) . 
(0 2 3 91 -fiS^iO'i :/m\t:iV7sfU-^Xl& 

(cnf>7^+;i'Sttl 2-2 0«5^M^<oa«€:t> 

•p) , N- (2. (9- (Z) -^^^-xt- 

-rV^rOA^'DUH (*®1tlf®4, 8 9 7. 3 5 

Snm^. 1 9 9 0^1^3.0B%?T. l-0i^2tlT 

(0 2 4 3] u4^v-Attfeiau>iia*^»v^tt'j>ii 

(0 2 4 41 91fti:br»J*y-Ai!ii*oailX8i: 

LXWUhV^m-Cti. ^m^V^m^. 5 2 9. 5 

^fea5K S 1 U TJnET JC g # V-Z» Srff Lffl-J^tt € 

(0 2 4 51 |gSIZlS4>IC«*tfc«l*tt*'5V>»i^a 

V-AO^Sfitt. 0 I s e n^, Biochemica 
e t Blophys lea Acta, 557 
(9) . 1 9 7 9IC<):DffiiiE$nfc:^j*$^*Tl^^ 

t\z^^mt^, so 



(0 2 4 61 ^(Dmmmn^mm\z/t^^ < ittm 

?L-t& 2. 0, 1. 0, .0- 8, 0. 6, 

0. 4^<koco. 2^^o» €^-r4-a<o*»j/j- 

X\iY)im\Z^ D, ^AtfSephacryl S- 
1 0 0 0 (O:^ 7i» eiT C ihlC^t 0 »aT€«». 
(0 2 4 7J *^A€ttir«T»BL'J#V-A$ft«6 
-SCtift^Tta, ?&^IC©iat6i:, CO:^j£}CJ:DO 

[02 4 81 m^^W)t>'J-l.(Dm^mL\ib\i 

t H U ;iR«ttStCtt7;P+Jl'{KKil. 01Aliyn^7 
[0 2 4 9] s b p1ft^l^i$l(lW^'^i£'^:5^^^f^<^ 

u c J; 7 j^ffiafpffi fi-r 3 >^i:r;ft^^ 

featfn)tsbp«^siKt'&*3it6Ciic<tor. m 

(0 2 5 01 t> 1/ s b p«/3lS«?)^tt{*:T&a 

i^eH -?nsS-7-fe^iP-;*;i/*yh3A4^K«bK 

;u7 k H u ;i.-c««53 nfcjrtiwt^ e>n^), 

[0 2 5 1] ^T^yd^Xfi^ — r^f-yi^Aj tfl* 

S2 0nmA^6 2 0mm, 5C»tL<ttSg 1 0 0*^ 
e 1 0 0 0 nra(Dfig€Wf«»=&c!)^jSi*ra. ^xy 

-:/^i;xX *'J7i7UJP7^H-#'JXf'U>, 7 

ij'^ujug. 7^UDxhu;i'-y5'vx>, T^^vy 
euv>. aftt:xji/7i?uw-h*a^ftft^<o«^ 

toODISttS, 05xtf7iy, tHa^^v;^, /NOJidfT 
Bax^U>i:vX>S, 09Atfy^^i?X>t<O* 
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43 

[0 2 5 21 mmitftmt^m^it^^tmm 
a <t ^ ic^n e mm bomt 

(0 2 5 61 z(r>mm^^(nmm^^xMc^m 

K*2niA5Ci:ICJ:OjW±T€e». 

(0 2 5-71 -m\z. c:(0¥Ji</)W(c^v^^lSlt 7t 



ttB¥5-180 7 73 • 

n-5. c(Z)#i@»c>*t^iaffitt-«t 2 oic^i^e 200 
ii®5^^fi7;U3-;w WAtfx4'/-;wfcJ:t^x5^W' 

(0 2 5 81 s bpffl^SSRtt^Tvi'Xtt^iDSffiJC 

^mmzmt^^zta^x^. h^\^'^\m=^\zm^ 

^n^yTV^7.1SL=f'\zm^^t'^^Ztmt.L 

zn\tvrv/>7.<D^^^%^m\zmMct^ct 
\zx^m^'^^^. 

(0 2 5 9] WAJfaffi/JJp3l<+i^il^S<?)N-fc Ho=^ 

f-^'^\Z7^jm^hO^)>f^- {XTsT^^tKl^ 
-5) i:S5j|fe$1!-^>A^*-5Vitt7ayS€t>Os bpl8i?£* 

K a§Ji«!lfllCttTW 5Hft:l/)S:75>'x^;^h7 
> (MAD) . #'JUi^X 7aySI^/5:^*;^^^tn 
^, MADttHube r t, P roc, Natl. 
Acad . Sc i. . H (7) . 3 1 4 3, 1 9 78 

m(D^o\zLxmrth. 

[0 2 6 01 -t)<om€^-ri:, 9cfUAD\t. *« 
ttj/jJl'jfii^-fS (3->^/?JU75y:?^ 
O tf JW - 3 -X^'iP^JUiJ^S^^ 5 H$MV^T^;i'4^+ 

(BGG) , ;fe<kt;«c»a, 05A.liTween2O, T 

RITON x-ioo^i'AWf&ns. 

(0 2 6 11 x;U7kK'j;vs$^T^3&^. ^ysittx^ 
7 k H U ^I'S^ iSX"r'5,J:5lca^JCSittLfc s b p« 

^tmthuKx^tm\zmm%m^tf\^. * 
iciffii'mfiiC; s b p«i$ij«?€ft?^ic«i: o^TS. 
[0 2 6 21 iatW/)\^ — ;:n)ifim 6P% [ Btt^ 

icf)cj:7^2o<fco^€(^^i]s^#^^rram 

(0 2 6 31 &)a7;VfaiP«. 0gA«L e u v e r t n 

g»c<to*s*$tiF»4. 3 13. 
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(24) 

[0 2 6 4] ^Jiy;wi^ii^/ctt^^k^«j. WA« 

[0 2 6 5] ±B^^^rz\tmit^^'^m^nt:S. 
10 2 6 6) ^ay^«i^tt^a«o*i&a):^ft-ci5fiT 

WAtf, 4fc'/;K©fflfilCLeu ve r i ngtt 

G. F r e n s {CJ:6N a t u r e P h y s leal 
Science 2 4 1 . 2 0 (1 9 7 3) ^0)E^ 

[0 2 6 7] i^mvmm s b pmm^it\tm 

a!)Aclvancecl Magnet Icslw<tOEPO 

^$«^®^84 4 oo 9 5 2. 2 ^tsfli^i'ta^en/: 
^\z^^w.tmm^^i^^\ymbo^i^')Mm^ 

(0 2 6 81 SJ!<Efai©S--«»$)tllS^<0@**^ 
0nm30^6 2 0MmS:'bO*, 

(0 2 6 9) ^iRMi^i,€0<i-0W:^^£)&^^®1^SlP 
^4. 3 7 3. 9 3 2^l^»3 (Gr i bnau^) IC 

StlC^OAnr^^i^*, Gr i bnauliaa-f F«5fe 

(0 2 7 0) -jfitC. S^fJ€i^ttftfBl$7KlC5^ftl/;^IC 



fJK¥5-1 807 7 3 

45 

10 2 7 1) »iflaefi(ot)9-Q<o8iittii, *ifi 
(ommmz^^mxhii. 

, [0 2 7 2] mtL'^^O) s b p«lfi£il«(OlS^tt. Dl 

mtzmmm^m-^^^mt{t^^^\zx^i^^ 
(0 2 7 31 mmm^i^)\,it^-mm^..vkVi 

*fclihU-75;>aicJ:0«ttftU -e© 

(0 2 7 41 Wxtf, S^jEK^il-a7^yi()W^ts bp 
^■LT5^:t-;H$^tr^^'V(Dm-JR7^y 

:t) zra\^t^-h^mr^zti)^rt^. 

(Q 2 7 51 it^aTtttft^^B li|K3Jti:<fc*S 

m\Z^^^^\t6mmz. 2 5 0;i^^l 2 0 0 nmfOS 

fi c $ ^ 4 x:^)v^-im^itmmim^bfi< x 
hi^c^(Dmmx$>^. z<ommt^o)±^^\zm 

mz^t^ztmtb\f\ Lpv. ^m^^o). 

ib^m(oit^miaL{t^mzM v rs«s tm 

( 0.2 7 6) it^^mit^m, mmt-Mmmt 

xy-^x-T^w xt^>, 9-7;v 

^UT>+t^>l5'>. 9-7Jl/4^U'r>-N-7^4^;i^ 
7^'»jyx 7y-;nf-^x-r;k i^:t^-t:>, 7 
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(0 2 7 7) jtt«t/j:-6<k*«*ttft^«Ki-«i^3 0 
5 5 0 nmeil±Tlittli«ttSS-C/i</i 

[0 2 7 8] -en«i:. tt^<feHA^i&fil^ic«»^»t^tt 

left 5 5 0 ViVpS^Xh<r>s tL^^< tt6 0 0 nma±(« 
[0 2 7 9] {b1^%7ti4<l:^*jO^^^&fi%^^Str« 

v^k Eu (f od) 1 . Eu (TTA) * . Ru (b 
py) 1 - bpy = 2. 2' -S^euS^^W ft 

[0 2 8 0] »ftieTa$*tLTf^fflu, ft^>';^< 

[0 2 8 11 <l^t«fttl/7-{ >ttHetC^ : 

(ftl) 

C = c CD 

■/ \ . " 

t.^. Afit^9^4S. 01Al^N (D) 1 , OD,. p- 
(Ci H4 N (D) 1 3 2 . 7 7-;k N-7^4^;K 

(0 2 8 2) t\^VHyv^<r)CWi.^<r>^(0^=^mt\ 



ttra^S- 1807 7 3 

7;P+;k 7x:::;k 7-y^:}?;un;u ^79)1. 7 
[0 2 8 31 *»qgtffiffl^fn5xy-;i.x-T;uti- 



10 




SOI^ToOSaS. /J:<5'^<tt7U'-;k hFD+'>7 

. »j-Jk 7^y7'J-;K t-7;^m h, 7)i:i^ 
Af o7'j-;wft£30^6fts»)&^6a«n. -tur 

a? A«y^P7;i/yx 7yT>ifUx>. 7-y;i.4<;P 
10 2 8 4] Ka-:;t*Hr>S: 




a7U-^ (^>^<i:'foiie^eftstt7a/, x-x 

[0 2 8 5] 9- (y7;wa+'>;(^Ur» -=^^1f> 
r>: 
(ft;4l 



40 




7;P3:|^xtf-MiU> : 
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(26) 



1^§9¥5- 1 8 0 7 7 3 




50 



CzrC 



9 _ 7 3 4: y ;( 5^ ij r > - 1 0 - 7 ^ ^ 7 'J 5^ 



\ 



C6^ 




Dj tt-5-n-en7;i'+iV*)ttt7U-^-cj:<, 

1 1/ 7 > ±<0S D (DfiftlttH:feJ:tX 1 6 5 0 

(ofiftS. ;i^'^<tt7'j-;K'tHa*'>70-;v. 
75y7U-M t-7;u+;w h, 7;i'3+-x 

[0 2 8 8] «Stt)4Xt5>fiT£a)<fc^»-C*i 

10 2 8 91 >/-7;i^^^75yt;-;wfcri^>: 

Hfc8] 



[0 2 8 7] *«^lCffifflt*Xti>tt--«K:«2 : . 

(^1:71 * 




[0 2 9 0] 5;7;p=^^75yfcf-^-9. io-5;7 

x-;i/7>h7'fe> 
[4b9l 




C6B) 




[0 2 9 1] 9-7;W=^^'JT>-N-7;W^Jl<7i^U5^ 

Hkio] 



IIH, i3<fcC;i)&^6 5 0®^<oegiS. ;5:6-^<tt7U 
-JU. 7^3+>'7y-JU, 75^7';-)^ t-7;i^ 

$)i;-^c^^urWA«7y'7>?-;k i/^D'^>? 

(0 2 9 21 All6«j;i7i7Uy>3S«B^9-'<>>^U 
T>- I 0 -^^JU/i' Uy>l3i:t^9 -5;7xriM 
f^U>- I 0--Ji5';W7i^Uy> (S i ng e r^. 

J. Am. Chem . Soc . 1 0 2 : 3 8 2 3 (1 9 



8 3) ^^C/McCap r a. Chem , Comm . 9 
4 4 (1 9 7 7) t:J:oTiai£Snrt>^>) , 
«j7'>-lO-;i^Jl7i^'jy> (E. Whl te. C 
hem , L e t t e r s 1 4 9 1 (1 9 7 9) IZX^IS, 

[0 2 9 3] (c) m^to&mifimt^tu 

7-f>: 

[flslll 

4» 0-0 

< V 
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51 

(0 2 9 41 {k^%7feftft^^COt>^-:3<OSH2. 3 
^c;^-(0y>?'Jl'7^ y Cc a] ^>X^<^fi^^1^t\ 

(0 2 9 51 t)^-a<o-»a)ft^»«ttft^«rtt> 

2. 4. 5-hU7x-;K^3^'/-;i'ft;^*T*0, 

( I 0 p h i n e) om^Mt^. coik^mm 
(0 2 9 61 '&>,\zm(om<oit^^m\t^^^z\t. t: 

;^ _ 7 ij 1, >{t^«Kf;5t^$n, diOlb'&ttli sing 
e ri:J:0 J, Org. Ch em. 4 1:2 6 8 5 (I 

9 7 6) *ziaia$nrv>5hfx-9. 9' -7^'J-:^'J 
7^>^^v^^(^i 0.10' ->^/f-jm^i«^. -rt'v'y 

* 9 8 9^1 2fl 1 3a(tT4:^P8$nfc3-ny;^1^Sflb 

1^0. 3 4.5. 7 7 6(:av^itir::-t/i^Tt^. 

10 2 9 7] 3tfc1t6«)ICfi^tt<kTt^>{i:^S£3ttt<t^^ 

J:oT. *'6t'^l5-t^ (singlet) ^^t<DK 
fS^iZXoXt^R^^&^i^ lS250-l200nm 

<o^ftmm<'>ft<om^\ztftm\m^'^x^^^^^ 

(D^oU^'f-\zttit\^7^ ym<omz\t. xy-^x 
-r;U3S, Xti>«, 9'-7;W4^Ut>-N-7;1+ 
ji.7i7uy>s, 7'J-iUb:f;wx-T^S, i^^=<^ir 
>?i, r^J-JH 9-7;V4^'Jr>-4 

my^)vt\'yi^\'{t^^s fi.i:>mzmt^mz^^ 
^rt^m\z^ox^mf^nx\^'^^z,tii'^i;>tomm 

C0 2 9 8] ^l<l;UPACC«JF$L<»5, 300ty 
etCif 1 1/< fi 5 5 0 nm&.l<Di&^xn^t^h0X 



1$ra¥5-l 807 7 3 

u,m^t^mmzti^\zm^tmm^zA, 

ICfeV^T^ICffifflSns, jfilfflO«3ttt5 0 0 nm£t± 
Xt.^\zmbs 6 0 0 nm£l±-CttMS«ctC^^>, ffi 
oT, 6 0 0 nm£t±cO3^£^»7tTi^fc1^^^<fc^«l 

to 2 9 91 *m(0?AQQ\tmU tbX 
CUi-ISlC, 7U;l^»CHifcttNHa€^*LTt^ 
(0 30 01 t^m(0 P A C C t LTBT^»«^lCSty 

;fi/7^>?siii. ^m\zm^ ^m^m^t^^i 

Ot^'P\Zh^. Ca)ct7^PACC«lS* 3tW7-f> 

«^ttKi*^ni, s^ctfiaiCc:rv7^ >stt. sst 
m a*u<tt3oe»«fcOfiv^^WT) 

(0 3 0 11 *K^<0PACC4:LTHr6X/-^X 

i9fflj^K:»-5. l^iiWM/ixy-iWx-T^Wfc^tt, 

J:0ea$nTV^^X-T^tl^-^^±fC7'J-Jl'€: 

h'D::^>'7x-Jl., m-s;>f^^75y-7ir;k I 
- (5-7^/t7^;V) , \^')JV. 1- (3-kKn 

ifiX^^. 2ffiBlCirfirr"55<O-**fc»i0i**«7U 

ca)7'J-;W5fctA«0-t75^;u* 

fctt2-7>hU^T$)^», 

to 3 0 21 cneic®®$n;iv>}&^ xy-;wx— r 

(ft I 21 
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(28) 




C3D 





C122 . 



Hfcl3] 



OCH. 




C13D 



»BI¥5-1 80 7 7 3 

(a^i, Xi \i. H. OC (0) CHj , OCHj tft 
«OHT*0, CflDft^WlB r o n s t e i n«t:<t 

03te@i^fflF$4. 9 5 6. 4 7 T^tctea^nr^^a) 




(^(Qft^iftli, B r 0 n s t e 1 n^fC<fcO. 3ieS» 
S!F^4, 9 5 6, 4 7 7^lC£©$nTl^^>) 




(^'*', Xi It. H, OH, N (CHi ) 2 ^ft\tOC 
Hi -C^O, Ccoft^ailP. SchaaplC<fcO, 
J. Am. Chem. Soc. , 1 04 : 3 5 04 (I 
9 8 2) \Z. ^^IS?. SchaaplCcfcO* Pho t 
o c h e m . andPhotobiology 3 0 : 
3 5 (1 9 7 9) »CS«$nTV>i) 



30 



CH3NCH3 




C14) 



40 
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(29) 



<$ffl¥5-l 807 7 3 




56 



C1T) 



CHi tftm (CHj ) » T^iO. ca){t^^ttP. 
Schaap. Report to U. S. Army 

Research Office. October 
1 5. 1 9 8 6 and S. D. Gagnon, Ph. 
D. The s i s» Wayne State Un i v 
e r s i t y < I 9 8 2) JCJzOM^^Enwi) 
Mbl7j 



cm 




(iC^, X4 =0, S. CHj NSJtttPhN-C*D. 
-eL/TY=0. S$ytHCH3 NT*0, ^^l/TPh = 
7xr:;UT3^0, c:<Dit#«JliP. SchaaplcJ:0 
Repor t to Office of Naval 
Research. 1 9 8 7^3 ^ 1 7 BttH^^n 

Hbl81 




C191- 



J0 



20 



{C0^^^\ts P. SchaaplCJ:0. Repor 
t to U. S. Army Research, 19 
8 6^1 0^ I 5BlCiBt^nrVi<5) . 

(0 3 0 31 ii^m<o?Acctbxmt^xti>m 

*5v^T. ochj (CHi ) I -cB^ftx^nxii 
Hkl9l 



\— NH 




C201 



CeHs 



(0 3 0 4] PACCtl/TaT2>9-7^^Ux>- 

mt. ^ (7) CiSV^T, :j-l/7-<>±a)S0coeiftS 

7xr.;U, y^9)i^7^/. hum ;t h=t^v, N- 

7y7>m N-;i^;i^7i'yyxiJH- ^IfVi'- 
Uv>. l-(3, 4-^>"/-5-t Ka7U'Jr 

^IriT, 9'^n.i:UT»fc^ffl?a:9-7;U+'JT>-N 

-7A'+ii'7^'jyvfl:^o^»::ri. cnbicWS^ 

({b2 0] 




cm 



{C<0^^m. S I nge rJc^tO, J. Org. C 
hem, 4K 2685 (1 97 6) ICEfJ^nXl^ 
5) 

(ft2l] 

H 



iZOittmi. E. Wh i t eCi;OChem. Le 
tters. 1 2. 1 49 1 (1 9 7 9) iCSi^SnX 

[ft2 2] 
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(30) 

57 




C23) 



T&O, C<Oft^«liS i nge r^CJ:0, J, A 
m. Chem. Soc. . 1 0 2:3 8 2 4 (1 9 8 

I{t2 2] 




(C«>^l:^ttttMcCap r alCckO. Chem. Co 
mm, > N 2 4, 9 4 4 (1 9 7 7) iS^t^S i nge 

lfc2 4l 




C25i 



iCOt^mt. M c C a p r a IC«fc4±ie=PJfT4^lJ:E 
Mb2 5] 



C26) 







LI 





1 

( w(7)fc^«lH Mc C a- p r a \Z^i±£Wt^\Z^ 

10 3 0 51 ±ffiT<ifT«a)Mae«€c elegit uxa 

Xn^). *%^(0PACCi:UT^l;i9-7;U=lrUT 
Hb2 6) . 



»0I¥5- 1 807 7 3 

59 




ia^ai-5o©sas. »ii/<tt7i-;k ±7^ 

i(7 7^7, hU^;k J?th=*^v'. N-^JI^iM^/;i4>f);i^> 
^'f>^=^')i^>^ l" (3. 4-'^>y-5-t 

T>''^'^>v'>^mbx\f^x%x\*K 

(0 3 0 61 •t)^-a<O-»0PACC«. 2. 3-i^ 
tKO-1. 4-75'7i^>>^^>^k^ftT*i. CiO 

0, Ca){k^tfll5~7$/fk^«lT*^», 
«(D«J<Z)ft;^«IICtt, 5-7^/-6. 7, 8-hU;* 

i^t^ttm. )ii/-Mt!mmz^^^xy^)itb 

(0 3 0 71 <at^-»<OPACCICtt, 2. 4. 5-h 

u 7 X n;^ a y 0 . c 

<Dmit^^tm(^^^tbx. oy^> (ioph 

iiiiaoD5?ff€$?/5:Tv lacOPACCtt. 1 9 89^1 2 

H 1 3QWr^@8$n/t3-a-yym»U®»o. 34 

5, 7 7 6#iC^tr^ffl-rct*«Tt6. 
(0 3 0 81 «a$nTt>6<b^M)ti4ft^fttt. 

ittt^ > 5^ A c ??^E-r <5 ^^\z ^y)m<t^n 
X. !ft^nti>. mmmmm\t^ cn^izm 

ttitt\f^h<OtLX. o-=.hci^>9)V. o-7x;W 
©Sttl^, PACCiO'NTnlS^^ICte^l/TVi*, ft 

n^nxv^i>{t^m<t^m<o-i&mm-^ z ttfi 
xti>?fiiCC(Dm\z\t. mo)mf'\z'Ststuy^> 
mm^. ^m<oz(om\z^i>mtnx^'^^it^ 

(0 3 091 
(fl:2 7l 




n mmttftm^miz. ^i^-rmmum h>9) ^mt^ctmmsr^^. 2Am^ 

v>:?nt) pH(o®K*t!e^®t*^. ^omm\z\t. (0 3 11] »mK — *«q«ic»^>«teifeic^viT 
tf, mmiiifi^fi^h^. ±mmz^ox!^ ^t;^i^^h'p\z\mi^. emi^w^-^it. ^ftt^ 
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61 

(0 3 12] ±{|:6<Ji:. ^;ttOT5^«fC^!kv>T, 

^nm 3fao^m<oi:?$rctt2^i^±})<^'5n^ 

(0 3 131 X:^;^:^-§$^4^-*?3iffl#lr:feViT. c 
nrvi*. 3 I 0 nmctOKK 11^3 5 0 nmj;0» 

A C C J: o T^l^ ^ ni)t SMT 5> C t) 

(0 3 14) x^j\,^-^mtbx^mum^<o-m 




(32) tt5a^5-l8077 3 

62 

(0 3 151 *<a)i:E<oa* l/t^tt9€^1"4-»C0, 

t3t«54r1f>T>S^lEfT&D, C^Sif^lCfi, 3, 6 
- y b H a =r X - 9 - 7 X x;^- > h k H D-;p;)^ 

i(? -7xx;U:^^if>fFh*n-;U;5>e£f^:?niP-y$> 
3^L, 9-o-:^J^2^;4'>7xx;^-=^^■t^>htK□- 

mf^titix^^^. 

CO 3 1 6] te(7)~S^O^)tfl:^^«. 7;l'77*Ac« 
20 <''9m\Z. 1S7^7 7(4@IC. 75yS&Wt^> 

t7^;i'7s>ft^«rT*«>, :^7^;U75yft^«© 

ffctt, l-x;*^;^75/:^7f^;^-5-x;^4^;?i- 
1 -7x'J>-8-t75'U>x;n^^-hi5j:i; 

(0.3 1 7] ^mt^n^t. ^yn^mt^Jtirt^yii 
^m\t^^t\.x\i. a--7xr:^-7--fyi/7:f 

(ft:2 8] 
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tV>v. 7- (p-;Ah4^v^'^>v;U7^/) -4- [0 3 2 0] *%^<;)agtt(7)-:3«. «[tt«ja<Ojll&:& 

;CD'>7r >5 4 0, D-X'^>^;P : ^JzrX-tO ff 35<|g»$Sfff <l:5&*ft«)Tt, 

(0 3 1 91 3fxU5?^l/;J-f-K««(Oig^i:H *<(D COHmt^lt. fc^»*ttft^ttlC 

ctoTB8i5$n^;i/fz':?Asi^{i^ (J. Am. Che ^th-wmn<r>±^^^mm<^i'mM^(ox 

ra. S 0 c. (1 9 9 0) 1 1 2 : 4 9 6 0) tt. «IC :f;U^-li»€l»tt^t«. *<a)«^lC. SffiSiSfiSa 
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(34) 

65 

(0 3 2 11 com\tmmi^'f't{t^^mit^ 
(0 3 2 2] m7^^\t. ^mmitt^t^^i 

aS^<S&MOtC;£;i;T, ffl5ICffifi6T»iaT^>t» its 

m^-^^. ^ox. m^now^m^tix. m 20 

Wixm^^i^^'&t^itmijm^^t^^ ^^Tj 

(0 3 2 31 '!c^m^^^^tmxmtmm 
^yn-t^^znx^^^ztis^^^ W^W<i>n^ 
Zta^X^. ^oX.^^^l (associated 

with) (Dmx^htztKt^. i^m^^r^ 
tt) m^mit^mz^^r^ftibotm^^^t 

10 3 2 4] COIS^tt2a<^^l^<^ii(»^o»-«fc^ 

mit\t{t^'mm^^tm\zts^&&mmi 40 

ic43v^T, s bp;^wi-j«n^n, mmtm 
^mBLmmn(Dnmz^^xtL:^^M»&m 
\zmmz. tmmmz^^t^ctiiixt^. 
(0 3 2 51 mm^^m:^^^^^a^^t. mo 

X, n.^mzfi^t^Z,tfiiXt'^ Z(0f6t\Z\t. m 50 




4$§i¥5-1 8 0 7 73 

55' 

c(?5Kfl:*iR«tt'en-en. *a<tt> 10-30 

i3'-ts>x^^i&t\z\t. cmm^'p\zE^t^^ 
mtit\iiti^m&ik^vii^yy*<tbx. 

(0 3 2 61 ->'j3->at1^S[^C0«^JCtt, ii®ffJ* 

f!:m^m^itmo)m^^r^^VcM^&^\zL> 
z nrnf-omm^izn^t^^^ \zr^ z ttfiw. 

(0 3 2 7] ii«W:fe<tWfc^HJtttfls^«»«^:«>J:5 

it^^-/tmt^mz^^[.x\'^i^ s b p^vn-tte-^ 
ti>ztti^xtfx\f^hox$>^ztmmmwxh^. 

[0 3 2 81 ft1fe»»ttft^fttt. ttSft«jHft€»VW« 

(D^sif)^m^n(DW^\z^ox^^^ti^^^:^^^z 
nbmmtt:\tmm\tB^x^^^bi>/^>ji- 
izB^tM^ztt^xt^. raaswictfcttwftttic 
te^-c^ij (om\t^ mmm^commz^m 
\zB^x^^ mm\z) tftmm'^Vio-tA 

aeiiJ:<o s b p / >n-o«.tmzt^^xt^ (m»tt 

»c) Clt^S^T^- 

(0 3 2 91 SffittHRlC-^-CICte^^nrv^^s b p 

1^; mxti>i^^p^o)^mt^^i^i>. zosh 

iiS?Wt#^$n^sbp;?t>A-i5j:lXft:1i 
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Si 

"^trnt^^t^^ttiit s b p / yn-fmnt^ 
t u t s b p ;t > A--<D 5 ^<o- 

[0 3 3 0] liSJPJ«l^> 

;W<oagttl8«-iSJC» Zl««ffi (t r i p 1 e t) 

-mvMK <h'fe23Kca!/mol S^jX;^;1.^- 
$^T-5. ffiL<tt. «4 5 0-9 5 0 

0!lAtf2 3O-9 5Onm<:Offic^cO)tSffiffi'r^);: 

(0 3-3 1 1 zmmwz^ox^m^ 

^Oifi^tt^^^gU : (b) 

L. : ^''^T (c) ^zn^^%^ 

jw^. ^ciciK^u^iisbp^w'^-^wr*. M-o) 

CO 3 3 3) *%§«(Z)*«;*5^c;:SfiJ<»«. U;^>F- 




(35) 4$ra¥5-l 8 0 7 7 3 

(0 3 3 4] 6 3 2. 6nm<oaW«*Wr*'sU»>Z. 
0-I56 5 0 nm(0««ICS*»iR$rr^»i8®3BttC: 

10 tmxz^^'^xi^^i^mxh^. 

[0 3 3 51 *»^«t)^-0<^!Batt, «»«fi«)S!l 

%m\zh^^ zommt. (a) (I) 
^^^ho^ti'^^n^i^^^ (2) -eoiajgttSB 

(C<0i8!8»Jttsbp>>A-^:ife^$nT<ri«) , * 

^j; (3) •^•;:ice^$nTi^5s bpa;s;$i^?)Ct 

If^X^^. e:n6a5«ISS«. i^-^ (homo gen 
eous) ^fctt^i^— (he t rogenous) 

, (2) SM*fcttI/ty3^-. :feJ:tf 

(3) KM^rdlU;?J>K<l:<bt)lc, ^<<^:;^I^Tfi&^ 

0m<Dm\zftsCx. mmmm^^t:miRr^ 
cta^xt^. 

(0 3 3 6] l^-^tt«l^lCfe(riTtt, K«$jMIICI& 

-titmii>n ;mm\znbx^mmx$> 

0, sbp>i>M- (/i^Atf, etK^D-X 

(0 3 3 7J «^i*fc:fet^m -t)©s b p;5>/X- 
(Os b p ;i>A-;5t»Sft«j|liC^tl/r«liW'r*6C:t 
^^lif^^Wic. tft\tm:k. ^m\ztft\t3^Wz. 

s b p;i>yt-<oftSii^RtcJtr«^Je^lcJ: 
5a r^»Ci:lC<fcO. ^^t^Ztfi^X^^. COfS'tELit^ 



-465- 




69 

<. i^'m^rnuvcta^-^t^, c<oct\i. ft 
10 3 3 8) ^i^-ik»^mz^^>x\t. »m^\t, 

flStO-M^WT-S s b p / e/i-S, 

[0 3 3 91 c:n6(Ofi£5^tt-Kic. ^ew»c, 

(03 4 01 ttfi^«»fllft«tc:fefet^»e^£«li* lE^iC 

;u 7th>. h;l'X>, 'K>V- hgjP;^.c<i:(7)J:oiCt 
#*tt>i;'5^*3ckC;#^lCi^V>pH. 6»JA.«l. 04: 
0;l<:tVipH. ^^>^mif«!cigi5pH. tts,t>t>4. 
0J:O/h$i.^pH, l^m #^lCie5V^pHStTi 

(0 34 11 m^i^OMijf^^'&LrhoXh^<. h 

^>I^I10. 0 1--8 O^fi/^—b^hcol^Kl^^^^t 
X^X^^X^^^-^ty s bp>>/X-i:LT. 

{kt;:tv^«'^(ifj:, c(OpHiiji«. ie^>wt-<oe 

(0 3 4 21 m^(04^JC, ii;«66ntpH*t|jS;i« 

Wkt^Ztfi^Vt^. HfiWiC. ;ic^^5«!>enfcpH 
ttl OJ:Oi:€<. ISi O-l 4T$»^. ^J^-^tt 
Si*(Oifr&Ctt, JbELfci^/i, ^f;jcft^)?J$^;5:^ 




(36) 1$a¥5- 1 8 0 7 7 3 

70 

(0 3 4 31 atl^V^pHm «^ISW<*'ICC(OpH 

m\zu*m\zH\f^xmmttL\^^m. ^mmz. i 

(0 3 4 41 ttsic^tJT, ^>n^n')iJ>\^tu-t 
-/i^-toi&^mtiffuotttbizmt^fgmtm 

«F^L<H2 5' -4 0' feffiirs. is^as© 

■ sr, i^m 5' -4 01:. $e»ca^«ctt, 25 
• -4ot:T*$, mm^iiUSt&^\z±cm^K. 

3 5* -7 5toaS;JtttfUJffi^$n^>, 

fflt|"coia«tt-»ic. »2 0" - loot:. $6ica« 

«2 5' -5 or. »*U<tt2 5* -4 0t:<O«HT 

(0 3 4 51 ««-rii:t*ttt-6tt»«a<ois«tt- 

«(C. ttl 0-*MA^e>10-^« MOT, $6»C1^. 

li^^omm. nmmn<nm^^u^M\zm 

(0 3 4 61 a'&l^^&fC:BViT«. S^'^/A*^^ 

^/ cmm^mificmm±mzt>ftoxm\zu 
^x^\Zs mmzm^M. tut>^. mum 
m<Dm(f>mtfin!Bi\zm&rc^^mo^mtbx 

[0 3 4 71 s b p ;t >A-(oaStt. ttlfti»S<oa 
K. fifrk(D^^a«. ^cfctf s b p >/t--;&^*»Stt 

iz^^tim&\zmt^. a^. sbp;twx-ti^ 
a>tt<, »*i,<ttio-«MJ:Oi^a<. *<o*&ic 

10'^^ -lO-'MT^i. sbp^W^-^h^^^^ii- 

^mm1t\t^^m^%^<omt-9B^z. s b p 

tt. 10* l3ifa<TtJ;<, l«*/<c<it)l0-l 
0* T*«»ca:A«-Ct^. 

(0 3 4 81 ®tia0i!^«l2:<Eil^)C:<!:;5«T€^*<, « 

50 ;£oa«<ci5i;T. iat)fiB# 
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(37) 

less. *52 5^-mWCOlQSTfT/5:V>, ^•(DaT«!S 

[0 3 4 91 iticfiFa;i*jinjg;?rtt, SSftHic^i/ 

10 3 5 0J J^-^«t^^JCfeliTli. 

m'^mkt. EMI T«^& m^^) (n^ofi'^m. 
m\zm\yx^izbmm^r. zmmt. 

(03 5 u '^m^mftmm^vs&iL. 

yF^fim^nfioztu<1^mrt^^'D\zt^it^^ 

to 3 5 21 *!R!?g0!8a<O-Olc43Vir. v(fc^38)fett 

ft;^#J. 9-'>C>1fJl'- 1 0-;i^JWT^7iJ5<>^5'a 
^Ymt^)^'^> (T3H) JCjt*T«fii*J^ (SSIill) IC 

Am. Chem. Soc. . 9 7:3 7 4 1 (1 9 
7 5) iCffi«t$nT0i^J:'5IC, XXtJUS^S^iS-S 
ft^\Z, ^f'y^X±^^OU]f.9)lS\Z^oX. ffiS 




4jra¥5^ 1 80 77 3 

72 

(0 3 5 3) Ca)7T7^xe^€TSHlC5ttf^S- 

(|:-t?^-6. fi#0-OttTSH<Oo-tf:/a-yh€:S 
SSI"*. 

(0 3 5 41 m<Oim\iZWiLX\t. TSH€:^«T«» 

\z. huxfi85«ic<t'3TpH8. oKiear^nrii* 

*14>>^'^A5 0 0mLlJT-lKK:E^T«). ttHl^ 

J; 2 (9g(2, n 1 0 - • ^ji(o^£i;(i^(oig^]d«# ^ 

1«JW, 'f>4^a^-hL. ;^^^^T5 6 0nIn<O)!^S3 
3 0S>l8IC0ffllC«ttJ$nfc8*X:^;P*-€, 

SSTT s H $^rr*st?^}c<t D 

(0 3 5 51 mr\t. ^>^3.^-i^3>OWZ. y ' 

Tv07.'^l-'k:f^i^Oht^^^^L. pH9. 5a);K(4 • 

(0 3 5 6] ±i2:^SlCt)i:C?<8'JSlC;feVim StU 

2 mz.<nm\zmm^\^itn-x^>n)\^xh^. 

1 o-;^^;i'7^uy>T^*. ±^:^&\zht^<^ 

r ^» 7 r 7 ^ tc^W^^ Life n - X'^ v^jw-c 

-SlgEOttl? (KISI2A) ^fiMTS. ttSIl i«H<0 

;^v^T. iaiqfia)ttlil2SliDx.. m<m\t±v^(ot 

[0 3 5 7] ±5B3^j£»ct)t'::J<, t)3-O(0SiJJ£lc43 
ViTH. a-X'^>i/;K0f^t)lCi^nD'^^^=l^y5<- 
tf&ffifflT*. ;:(0:KS&T«. ^ 

*• 

(0 3 5 81 *a^lC«R«»t>^-^<0ffi«UCl5ViTtt. 
i:?2G i a e V e T0)^\mi\Z^^^SL^'^<^^^M. ^ 
aay^M^^mmmf^—tvh («I8I3) €ria 
fflf*. 0. l-^'2 5^D>(Z}1f-fX$^^». ;i(Oiili 
iSi€tflgtt»cL.. ;*:i^Tth«tt:^tHhoif> (HC 
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73 

(0 3 5 9) m^(r)ij^x. mm'^r.oy^Lvv 

-:^;^ft«^IC<fc o rasas n-Sfii^iOH C G^^cofi;* 
fcJe-^ b T ^ N , N - K X V JP:^ iU^^ '> 7 5 

(0 3 6 01 HCG^^^-r^^(Oti^S$ni«tt» 
(SOT'f i^o'Jy^-) €:pH7. 5<0*ttfiarpt>^ 

•:7A (5oouL) 4'-c, ^n^nia^i<o£tii3^<t 

He/Nel/-'tf-$ffi^>T6 3 3 nm-C, 
0!)^(OfiS, ll»fi<0HCG€^WT«i«m>6^l*$ 

HCGcot^^St-s. ;:<o:^^c*toT. HCG(Oiai 
(0 3 6 11 ^i^-m\zht':^<ho-ommz^^'^ 
t-f>€ttu. ^m^m (Kisi3A) fi^yjitu-t 

torn (ttii4A) ttt:;t-^>ic^»iWJs^Lfcm-«)^ 

ll3A€aiEHcfi'&b. <>+a'^-hr«». 
ttll3^<kt;ai£4&l)DA. ;^V^T-f 

(0 3 6 21 *^^(0fe^-O(088«IC*(.>m PH 

Tti^>mfigi^SS€fflViT. 0. 2^^n>?Lfi|C0®ir 

(0. 2 5^'D>® €iej3tt^, c:a)UJ|5V-^(0a^ 
7 7 ^ i^i^X ^ / -;i<7 ^ > <!: ^ ^JW;f7 '>;i 5^ 

^^jj-xUXUh-iWasS^E^^it^^CtlCcfcoT. 5£1'U 
jj;v-A±JC;t;U/?yh7th75 HS^Jgrict^^Ci: 
IC,^0, ^)ifi^J-h\Z^O^y>mB»^P^t^'^t^ 

d^7t^iV5'a:^>>tfi|^$'lt4. C(0'j4tV-A 
(0 3 6 31 t>^-ffl(^'JiJ?y-A (KII6) 



(38) }Mi¥5-l 807 7 3 

F«S^1^5(rj:oT. X:^5> (2 ~>^;<^;i.7^y ;^ 
pH8. 0(0*tt8afttS-?l>^OA (SOOmL) 

tE^T?^, c:<o>i^c^Att7rij/t7^i/>;^jUi|; 

A & 6 5 0 n m-C I ^[MBIfiaWU y ;C 

(0 3 6 4] ±^:^mz^td<9mz^^'^x\t. 

^^r-s. ajncottssg (ttneA) \tMt^>\zVfM^ 
^x^it^xi^'j^yyzVit^m^^^^. mk^wf 

-eLTliioc^KM (KII5) tt7;uti/t<>ic|^ 

aii5Ai5jtc;6A^. a^^i:fi^u ;^vi-c<>4a 

•^-hr-S. ;^^i-C, tt3S5i5i:t;6€liD;l. ::<oig^ 

(0 3 6 51 m.-nm\z^t^<> t)^-::)<o»Jttk:* 
V>Tlt. ;^5^P-#;i'7^U>S^^<DftOJC, ^U^r 

(0 3 6 61 ^0-O(nW^\Z^\i^X\t. Grlbna 
«t»T. 2-t Ko^vX^'^P-g. 10-v>:/D^7> 

ft^tt-S, ^<!)v5'v07.'kl'\Z\t^^\Z. 7a K^^ 
«ICJ:0 9- ('^>lf;U-9H-4^lJ->x» 

c:coSS!«JgStt¥i^2a^?D>a)«[^tf<X 
^tXCCO^T^yd^xa^ttO. 2a^D>© 

(0 3 6 7] ff*Siil6oTV^4t)(^t^S$niffi^ 
;^60jllLf|}tt1^ (SOmL) pH7. 0(07Ktttt£ 
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(39) 

75 

>^iS€fflV^T. 3 5 0 nmV 1 mil^T^. B.^^ 

m^\zxox. ^m^tyTv/!7 7.igi^tmtbx 

[0 3 6 8] JfglCtt. COttSi£iC:fetiT. Eu (T 
TA) I €^Ty>^Xfi^lC»j»L, agCfc+1f>T 
>^g?(|:(OX^^;P^-$Eu (TTA) a Ic^fr^it 
-5. cnfi6OOnm£i±0X4^Jl.^-€«^r^>, ^ 

(it2 9] 




EuCTTA)3 
6. 15 0-5 0 0 nm<oa^^i^-TX€:WU. fiiTKOi: 

p-s;/^;i<r^y 7xx;i.-3-7x£;p-5. 6- 

[0 3 7 0] c:(07r7^'Xfi^-Ka!€*tt/>?':?A 
(SOOmL) ^X. ±lfa (1 OOuL) :fej:r;ixi 

(0;^t>?':?A€:2 STCTl 05^ra-f>+3.'^-hU 
•C5'>5^;^r>«iSSfflVir. 4 0 0-4 s o nm-C3 




1$ffl¥5-l 80 77 3 

76 

A®ft®*ii3«€:^*UTl>l4V^Ct35tflt)Tl>4 

[0 3 7 1] *m(oh5-o(om\z^^^xtt. m 

ftSd^aBfiailcOHLARMTdS-S. HLAStUSt 
tt^htDt'FW^Zn^m (SOwL) pH7. 
4lca»$nTVi-5*tt«be/5^'>A.(500tfL) ^ 

ttSiC j; -3 XX^y>\zmtH'^ LftHL Am\zttr 

[0 3 7 2] z(D{t^mmt^mt. 7^»j^>, -r 

Utt>9- (F7=>';i'7x-;i.;c^ij>;>-.i) -n- 

^>yXr>-Any>^lg1&fflViT, 5 0 0-550 
2>3t^®^L, LtV5fi|U'^;i.tt±<Oje<Ofi}0mLAtfi 
[03 73] 0. 04-4000:fy;l 

(0 3 7 4] CWia^tt^dC^^UTi^i-Ss bppc> 

yt-£twt^». »*u<tt. sbpi^-^ffi^ttio- 

1 00 OmmO^J^g^WTS. ffl5K:ie-&L&2a© 

uT^o. 'tbxm-offiiti^^mit'^^t^'tiy 
xy>^m«iifitft^tin^. 

[0 3 7 5] ^^^i^'b^-^J^^Sgmi, a-^tl^^ft 

«^t)<otf«sn^;i-:;<^i,^^t; (2) PACct^ 

^Lfcm-<^4$^ie'&tt<^-^(^ (sbp) ;i>A-;6 
^Wr^T'^iUStHA^e^i?*, s bpjjiWX-ie^ftit 

fctAli. m-«s bp;t>A-tttt»<gjf!ifc«gr 

bp>>/tHcie^LT, mm(ow&\zmmt 

P A C CIC i t) T%l* $ n^)if^ >XOfi(0tftttiS 
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71 

(0 3 7 61 -mz. p Acc«. ^mmmz^ox. 

-i«ttii<os«tt*tir, PAC 

' -ets, -lJlttSge«lc.t:^PACC(Dfilfeft(:<i:o 
CO 3 7 7] PACC^fitt(fc-r^-l««BS®38^^ 

Tt-s. mmvm\z. %\^\>i^yn-\zii^^t^^ 

JH(Ofifi. P A C C m^%^ hit ^TfiS©-!^^ 

o?A c c o«3e»±x*;i'*-s«*ic J: ^ r«^* c 

. x±Ai^nm^mzx^)V^'-^mtfi^'^t^::t 
\z^oX. ? Accizmxtsmtih. ;:ox^;p* 

li, PACC!5^;:o«^*i:is^$nfc^jSr, -ecofk 

MiiX^? A C CS-HOtt:£pi v?-? 

t^m^iz^^t^mm(om\zmb> i&m\i 

i^O A4=-C^aSStt^itlC P AC CIC 

PAccmiithiz. gffii^^LT, se^^^Hw^ 

MMK^ox^A^ti^-mwimt. jwasfift^fij 
^cPACc^f^^4^l:T6c<i:*^T€^»• 
mmomm. mm\zn^bitsbp^yn 

(0 3 8 01 ^mxti>^o\z. cm^^mt. a 



I «Bi5?5-1 807 7 3 

SIC. «at/ifl:«ffi0aB€ffifflric:^AtT€6, 

(0 3 8 1] ft»ftf|(0#S<OlSm^LT. iSgDn^dt^ 

mmizi^^^o'gmitm^i^i^x^^^xh^iiK 
[0 3 8 21 ho-omi^x\t. mm^iA^izm"^ 

tt:^^^^\ZE^t6ZtifiX^. ZOIA 
^(cH^fc. s bpptWf-^rite'&S^^. 
IC3V>X. 6 b p 7t >A-HMK<fefriCj^^t-^;i t3&« 

\zm^x$>^zti)^^. n'f^\zE^ti>ctifixt 
-5. mm^i^i-^\zm^Lfi^^^^\z\t. m^\m 
^iz^^ti^^ctt^xt^. c0Emz\t. mm^ 
fzm^. $>^^^\t^(o^^tm^\zbx. i^mi^ 

mMmm^^m^\z\i. sTafiKica-^La^fi 
mmityf^mzi^^t^^ct\z^vx. mMm'F 

(0 3 8 31 ^i-i^^y}itoij-t^>mmx^^^ 

\Z. COS b p^>/t-tcM^L)5:iiS3WS^tf*& 

\t. :^mmizm\zm^nx^'>^. 

[0 3 84] ft»Lfc<t^fC. PACCHrsbp;C> 

»i7'<;i'tUT«iit^. :^m^xmt^h<otL 

T, f 3 b p;* Wt-t^?^J (Offiffitt, 
ST-SrlS, PACCts bp;l>/t-t©^^tt^ 

BfflT€^e^A>e35:0, CiDfi^lCPACCjjf^e^l/ 
T(ri6d\ ^fcttCOe^J*^«CPACC*t#^lr&WlCE 

fc, -ecClS'&l/fcs b p./>/X-^:tt*. 
(0 3 8 51 COS b ppl>n-«i-«IC. 
\Z. $fcttttK<fefilCjg^Tt^)S bp;t>A-»C. ^ 
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79 

(0 3 8 61 i^mi^mt^^^z. ^^m\t> ±e 
[0 3 8 7] mmommwttm. m=Mm'& 

XM. SJg:tji^ffi<fcO^^;i<t"b2 5Kcal/nio 
K JftL<li2 3Kc a I/mo l|^<0)X^>^- 
^tT«». HRIC, *5|3 0 0-1 2 0 0n 

m, l#4 5 0-9 50 nm, »^l/<H5 5 0-80 

(0 3 8 8] -istw, mmmzhit^wsi%^\iM 
[0 3 8 91 iiavirncoa^ic^^iTt. ^$n^ 

[0 3 9 01 ^^)^h-^ty\/^^-\t. 6 3 2. 6 
ninTajE$1t4fc*<0. 

-5. -t<0ffiO36iiaiCtt, Z::tAtf7;U::fX YAG, H 

[0 3 9 11 i^m(n%o-ommt. 




(41) <tBB¥5- 1 80 77 3 

Ottic*o, (a) (1) a»ttas^ 

Mt^h(nt^mix^:^i>Oh. (2) -fi««lB« 

g-<0;>t>A-€§tr7'^JPttM^J:r)t <3) ±£9^^ 
JUMSSS^O s b p > >A-S^«:*^±S;< V^h^ay 

(b) ±l2{t^«l^3tlCJ;OgttftU ^I'^T (c) ^ 

(0 3 9 21 *«^fC«Si;:<0*j*:teJ:l^ffl«<»ltt, U 
;tf>K-l/ty5^-?afC0sbp7i >/^- «:$tr^j£ 

20 B^t§i^iid\zM'^z^^z.tii'^xt^. 
i^mmn^^^t^. z(om\vmm\z^^\^i^ 

^tf]Xh^. PACC> m:::<Os b p;tWt-, fc^x. 

30 cc\mm'^\zm'^mB^m. m^nmrn- 

[0 3 9.31 PACCit^nmX. t'ft\tX^)V^- 

^mt^'^^-^xmt^cttixt^. x^^^^-- 
&^mmitt^M\zmit PACC ic i oT«4 

^E^n^^tm^s *^v>tt«ft^kPAccoifi< 
IcJtt^WSSS^^xli;!.:^-^^^^**^^^"^^^^* 

a;ittj**. »«<o«^ic. ^mmtm. '>ti< 

(C, PACCA*s.bp>>A-lCie^LT(<^*«^.K: 

o-»« , lai o-« -1 o*^v -c&o. -^-^esctt- 

[0 3 9 41 ^i^-^tft^&Ttt. s b p;A W'^-T* 
50 6. C:<^$»{|:flPACC€rr6affi*fc»*ft^'C* 
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- (42) 

81 

[0 3 9 5] ».mn(Dm\tm. ^m(r>pH. - 

fii:fiatt3gSK^g«1-epHlcl5i»T, 

(0 3 9 6] c:<Z)7Ktt7tv'^Att?K^'C3&<5>c:<!:**T 

m fff K»ift6- .5-9. SiOfSffl-CftS. pH 

jg^fe/>A-oslj5S'&pHt*l^o^c;)tt 

Hi!:fl}fWlr**, SttftPACCtt, »l«t 

10 3 9 71 fiffa<^pH$l«U. as*!', r<OpH€ 

10 3 9 81 «;£(^IIJgictt®«, «?»stf<iiaffi*sffli> ' 
^fiE^t-S, ^>^i'^-S/3>'iaitt-«Wict^j5' 

-9 9t:, ii^tti5*-7 0t:, seica«Ttt. 2 
ic, ttio' -7 orcowa'Cfeo, $6Jca^. 20 

{0 3 9 9] tk^t^Ztii^r^m^^^<om&\t- 
(0 4 0 0] ^^M^'yh^(D^^Uf^(0^mt-«i 

t:. m(om^n(omm\zxox^^^ni>t}^, so 




»ffl¥5-l 80 7 73 

. 82 

^mmziBcx^^tf^tb^mf^m^. a^izf^ 
mzm^si hmfimmm±x(om^m\zm 

m^mzm'AE'^ti cthx^i. «^icj:o. um 

c<oxett-isic»3o»-6m $6tca- 

[0 4 0 2] ig-sftgffin^^^Tfi, m(o±mE. 

(0 4 0 31 '^mmmmm^mb. mm 
^^^u^^^nu'^zttK^mx^^ft^^z. Tiaic 

s«« ztm^ii^x$>i. 

[0 4 0 4] '^(O^^iZ^^^X, pH6- 
8. 5(D±tbX7^^(0;AyOh'^\zm^t^. 
A. HCG«^T«. (DiaiS'DXO 
yy-y ^ y^n'F\Zl&'^\.1tHCC\znti>SK»^^U 

(2) PACClir^^LfcHCG(D5^«b;t, ISSIfi 

cG<n^\zmm^. m\^ft^^\t. m\zmt^ 
ztt^x^. h^^^mmmz. Tf^^ttimmm 
mmm^cthxt^. 

(0-4 0 51 B. AlCS<B(LTV^Sl!llf94»«)HCGfl) 
(0 4 0 61 C. Jbim^(09zi^'y>(D»&X\t, i/ 

;t^vyz>ic^^»^$i*fcPACC<D^ay-jp, 

0) x;K^affiC »i >^ :J 4^ V > CjttT ^>fit* «: ife^ 
<&• 3 0»|B10^>4^a'^-y3>i5J:l«to£;<vOA 
C<^»:?x;VfC6 0 0 nnKDit^KWI" 
C(OlSt»C5fe5r.^, 7;uyj'JS« (pHlO-1 
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(43) 



»fil¥5-l80773 



83 



84 



2) ^mt^t^ti^^. %m\^mtnititm * 

[0 4 0 7] D. ^^I^COr^py^XOtfe^Ttt, 

Cfl:3o) 




C353 



T6 0 0nmOjt^^ltt^, llt$±*;t«t, X^^ 
^. CC5e-XlC«, PACCiJ. (X» UN (C 

Hi ) t T*^)) ee^i/T*^* cm^:^'^Oh^ 

(0 4 0 9) F, DNA^^fit««f<0©W4^'J3«4'l/ 
^ ^ P A C C 2 3 ICi^^^ nTl> 0 . m^'^t 



:tl/>-:^IC<toTR»$n^* (ftSOOnm) ©9 
IT'S. 

[04 10] G. DNA^^StW^weW^'J^^i^U 

-lJiDNA<D®^^Jl.-7'lc:»^t6fl:^4& 
T^aHoechsh dye 33 25 8«:PACC 
2 0cPN-;t^jV-9-7xrjM^iJ7=>7jy'jy> 

[0 4 11] H. ifil«4'(0Bai!F««iiS (HBsA 

g) (Dmx\ts U,^^:. (O PACc-cffefe^nr 

^OtfeHBsAglC^tt-Sftftd^a^^tlW 
«>1 5 0nin7r!5'^XS^i5<tl^ (2) ifilBWxh^ 

s AglCM-r6fii«^*«^^$nTVi6 1 5 0 nmy.T-v 

c(o^tt£m«t>«)H B s A ztrmzmLt^. 

10 4 12] I. :^|lll4><OHBsAg(Dtt«lCi5l^T 
\t. :^feHlCLfcJ&«33&^ PACC^W^xvi'Xt:- 
Xe, 9-7xXJM5'UT>=^1f>5'>r*6PAC 

X7i7xe-Xi:<t0li^!ft^'& : 
Wcz r] 



Eu 



*3 



6 1 0-6 2 0 nmxm^t\^%<^^^^'^t^. 
[0 4 13] *KI«<0t»7-O(08i»tt> 



^CfSSli leaser. liitfctt2il£(±iO«STa* 
[0 4 14] h«)J^ll8a)-tJ«. (1) sbp 
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(44) 



5-180773 



85 

(2) iSS^y, P^Uii. ::oMSiWtsbp;^>f^- 
^$nTV^'6a^<!:^^$it^»-i^'^'^^- ^^^^^ 

(0 4 151 *^?«icfii«», t>^-':>(nmm<o^y h 

[0 4 161 h^-omm'^y h\t. (I) sbp 
b p >t >yt-tt«l3<i:rffiffaii i 0 . i@S»=£tWT^» 

-5. S8S(::IS^Lfcsbp;^>A-efi^$13**i;<5:'b' 



[04 17] a 

[04181 m: 

HN (CHi). NHCOCHi OCHi CONH (CH 
ih NHCOCHi NHCO 

icj:oT*;p#+>'7;i^*H:'f > (f) icattSMfc 

BA-Cii : 4- (N. U-i^tiri^T-y)V:h)Vt^^i/ 

[ft:3 2] 





TFA: hU7^tDftffi 



^ fcf:t^>-LCii-F 




BSA:':^->jfilill7^V:^S> 
Ch I -a-^0D7^;P-a 
[^3 4] 
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0 



DFPC :y/VV^MM7s77'^i^)V^^)> 
DPPG : 'JJVV^h^ }Vt^7.77^i^)\^if^)'tO-)\^ 
bpPE : i//VV^ V<m7.y7^i/>\^X9 ^->^7 

EDAC: l-X5^Jl/-3- (3 - v;if:;i<7^y 
Ht3 5) 

H'Cr 
I 

CH3— CH2— N=:C =:N — CCHj^^ — N— CHj 



F : 7)VtUt^y 

F-NHS : 6-*Jl'3t<4^'>7^tUt-f><ON-hH 

F-LCnNHz :a^SHN (CHj). NHCOCH 
I OCHi CONH (CHi)i NHi ifiB'^LitiJJlt- 

HCG: thl8^tt::/tKhahr> 
Lip: 'JJJ^V-Z. 

[ft3 6J 





(45) »H^F5- 1 807 7 3 

88 

OD/BA-Gi : B A-Cu^WlfiiSI 
PB :3t5'j;^5'U>i;-X 
PB/BA-Cu : BA-Cif^tPB 
PB/nCi» :Th7- (n-TvJW 7^i-0A7 
^□->7Z>^«PB 
' PBS : U>it«aS»^m^O. 0 2M NaPi. 
0. 14M NaCl/pH7. 2 

Pi : u>«a 

» 

SATA: S-7-l:^;i'f'^yU:3'-JPSN-kKa+ 

Abi (HCG) : ^y^O-t^fii-HCG66i» 
(12A8) 

Abi (HCG) : *y^D-t;Ua-HGGaR«: 
i» (9D7) 

Abi (TSH) :^/i^a-t^fii-TSH0i Siflf 

(3 5) 

Abi (TSH) i^/C^a-tJV^'TSH&i m 
(9G3) 

(ft:Abi (TSH) iAb: (TSH) tC^feV^T. 
Abi H^UAbt \tTSH<DQmmi2-J<DX[i 

NHS : N-t Ha:^ryXi^'>M5 H 
1 F : 

7lfv>-PB/BA-Cii :7ei^>fc*^^l/^ 
BA-Cu 

Abf -PB/nCu:Abf r3-J-$hfcPB/n 

ClO 

DMF : >'Vf^;p3J^Jl/i:^75 F 

D C C : y D^^^^ vJl^*;l^4?i?'f 5 H 

TEA : hUX?Ji/75> 

TLC:»®^'a'7h5^77^- 

TNBSA:2, 4. 6 - hU-hn'^>-g>XJl/ah> 

D i g-CMO: i;d^yy=,>-Z-t><00-:fy)V 

fcf:t^>-LC; -NHS : 7^J^3^X^5/W5':?;^- 
6- (e:t5^>7aH) •'^^ifyx-h 

10 4 1 9] ^y^n-tJI/jK*ttT'^T. atPW^N 

fc, sj^ti/T, f^^t^^mmm^mi. id vi 

5a Iro TftgElS»CJ:r)ia«@i^Ut- A'f:/U'y KfflB 
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(46) 



«BI¥5-1 807 7 3 



89 

[04201 W 1 
tr5^e>Bitg)7y-b< 



50 



ttBii-CLu-F$*tf$^rc, 



2 5l|[^fia)»«W€t>OBu-LCis-Fft'&«J (T (ft;3 7l 






(0 4 2 11 I. 2g (0. 00 5 6€JW (D^^m ' (01iAj?^U 1 A H &JlDA. ®ta8^«« 

>^7a>lCJL^2 5mlcOI5*i^^Da;<5'>C^)5? Stair 5^IHj!S:ISUfc. Kltyg^^«:«ISU 50ml 

u zmm^miyftt^^o. 64g (o. oose so somimisix^ji^xmti^vit. ^m^o. 
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(47) 

91 

IN HCI (50ml) , ★ (2x50ral) -ett^ 

I. 3 5g(0 1 A2 3Q^^g£l/fc. NMR 100 
MHz (CDi OD) <3 4. 0. 3. 8 5 (2 S, 
4, 0-CHi -CO) w3. 0. 2. 8 2 (2 t. 
4. NCHj ) d 1. 4 (S. ClU ) 
(0 4 2 21 SOOrag (1, 33^»J^;P) (05-* 
)lt^^y7)Vtl^'t^>^ I A3 {5K{b'J>±, 8 0 
0. 0 5mm<DJSS+T16RJffl9^) €:2 0ml 

2 8 0mg (1. 46^'J^;W <01-X 
- 3 - y ;t 5^;P7 ^ y ^ Hit 1 

68mg (1. 46i'J^JW (ON-tHn^'>X^^v 
W^H^iD^fe. 1 6WfllS»L?5:(0^. 4 0 0mg 
(1. 855U^;W OD^y t-Boc 1. 6-v7 

1 : 9^^y-)if'mx^)V (1 0 Oral) 

t. * (3x50ml) /O. IN HCI (100m 

I) TifiaiLfc, ^mmm-T^^'yyhrmL. 20 
m^rm^t^itti. mm^. An a 1 1 e c h 1 . 

0 0 0 a» 2 0 X 2 0 cm'>'J*y;i'GFyv-h±, 

^^>/;<^y-^ (1 : 1) ml. m 
^^^"^^0^9 /-Mzi^mLs Tjf^^K.mnit. ig 
%m^o\*'^xm<.-mh^ 0«^$ss*r«£ia-r*<i:8 

3%(O lA4 ;&^^fiELfc. 

(0 4 2 31 3. 5 g (0. 0 0 64^JU) <7)^/ tB 
oc I, 6->^75/'n^'>^W-5-*;UjJ^XJV7A'* JZ? 
tl/irO l A4 (0. 0 5mraltS4>> SKft;'J> 
±. 9 Om e^PaieSija) ^^Om\Oi^9na:f^9 

?s4'T5 5)iBitft^LAc(o^, 

(0 4 241 4 2mg(0^y-t-Boe 1. 6-5^ 
7^y^4^'>^^U3-JU^7$ K 1 A2 . 2 2mg 
(0. 1 9 0^'J^^W <0N-tHD+vXi7yWi 



»fflV5-l807 7 3 

h\:i5«fcl/36. 4mg (0. 19 0^U^>W'C!)1- 
X^JP-3- (3-v;^5'JU7S/>^DeJW ^^st?-;?. 

6 - •:/7^ y 5 -:f7;i/3}^:^vjU7;p:tu-fc-f 

>8^«:7 5rag (0. 12 7iU^JW. 10m 1(0 

(3X2 5ml) T«c?tL. m^^^^'y^hX^^ 
20x20 cm 100 Om An alt 
ech'>»JAyjl'GF^l/-h±. z^!;uu^9>^l 
0%;<5'/-;k 0. 5XfflFffiS&ffiV>T«Kb;5:. tt» 

U fi«U ^$*TttjftLfc. «1i«§4ra!®/5' 
y-:MCl!lO> R^UcO. IN HCI (8ml) 
CfiiTL/, »6i>«IU $£1&U 84mg<0 1A5 > « 
$8 4 'H NMR 5 00 MHz (CD 

J OD) (J 8, 4 (d. 1. ArH. J =. 7 IH 
z) (58. 1 7 (dd, 1, ArH. J=8. OH 
z) 57. 3 (d, I. ArH. J=8. OHz) 
(5 4. 0 4 (d. 4. O-CHj -CO) d I. 4 1 
(S. 9. 3CH3 ) 
7C*»«fC«iHsiN4 OiitLTzC. 6 3. 7 : H. 
6. 8 : N. 7. 0 

^i-^MrC, 6 3. 5 6 ; H, 6. 64 ;N7. 0 
(0 4 2 51 ±I35-*;Ht^4^'>7JP:fl/t<>0!)t B 
oc-2 l-m^f-mr^y (O.' 0 5mm|[$4', H 

Kfl:'J>J:, sorr^tiS) ic, sia-chU7;utD» 
«f8 0T:-c%«s-a-4i:, h'J7;i<:ro»KsrA6.*« 

FAB-MS Ci»H44N4 O (M+H) * 68 9 
(0 4 2 61 B. Bii<0'Jj}^-;^5acOO {ftCO. 5 

(ft:3 8l 
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93 



(48) 



»Si¥5- 1 80 7 7 3. 



94 



m 




1B2. H 
0-C>§ 



1B1 



182. CHjOM/NH^ 1B3. R s-CONCMjCOjH 



183 13 NHS/EDCI ^ 194. 

23 1A6, CWaM 




8 

C184) 



0^"tJ K)/ 



t0 4 2 7l e^^>B12 ( IBI ) (48^^80 
•Crm lOu) 2 5mg (0. 0 1855U^;W 4Q 

fc, w©SIKICffl«sU?a:35«e, 2 I. 2raga)^V5^t 

$J1D^. Sit:?S^^$SiaiC2 4^|31ftSL)5:. Rl&^i 
^»€fti^Lfc»i!X5^;U^l Om 1 <}»tC/8TUfc, 

an PLCiiFfia^yU-hl 0 00a 20x2 
Ocm±, 0. 5mlg|^K+lgNaC !/lOOfnl 
^W2 : 8<7ya;V-;U-7K-CiSaitT«SU)'c. 5ff 



R f = 0. 6 2 5, ®^«lW^e*«rSt>5^Jl'XX 
TJV lB2 ;5^aenfe. 

(+) -FABM5 (CifHuC. NiiOuP) »^ 

1 4 6 9. 6: (M + H) 1 4 70. (M-CN) ♦ 1 
444 

(0 4 2 81 4 0mg (0. 0 2 7 25U€JW ©Bii 
0« ' -y?Jl/^XJP^U x>/5^;PXXxJW 1 B 2 & 
2. 5raia)2/l;^^y-Jl^-*»C«tO, *Kft7> 
tX'^ATpH^g. SlCiaSU SiiT16i^Wft» 

t lc^^«f Wha tman KCuF 

2 : a-f vya;ty-;U-7K. 0. 5X»M, IXNa 
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CI • 
RfifO. 79 

CO 4 2 9} S^fg^t/tiS^^SL. ^^^$:Wha 
tman P LCu F^U-h l 0 0 0 u. 20x20 

, ±» 0. 5mm, ^ox:ri6mmti>t. ±& 

<+) -FAB-MS (C««H9iCoNisOi7P) ^ 
114 5 5. 7. (M + H) ' 1456. (M-CN) 
- 1431 

(0 4 3 0] I 5mg (0. 0 I 3aU€JP) a)BiaO 
*' - jjJU3i^-;{/^'Jy> l B3 . 3, 6 6nig (0. 

1. 95mg (0. 017^U^;i^) N-kh-p 
l^i/X ^ '»-f i H S 5ra I <0«*x/5'Jl''i^^A7a 

13, 6mg (0. 1 7^U^;i') (05-;/3^3r>:^'>7 
;|/tl/-t:<>i^2l-lI^^7a>JLA6i:2. 0 2 
mg (0. 0 2a'J^;W h'JX^JUr5>04mi$£ 

(04 3 u mm^^^^i^^T^ orTSssu, 

ae^S2ral<D>?^5'y--il^»C^0. 6ml£0X^;i/X 
-r;i'Ta:«$^. j8'C^^»Uc @»«Whatma 
nPLCiipyu-hl OOOu 2 0X2 0cm±, 
7 : 3/^/-JP-;K, 0. 5%I^KT^ttibT«§ilt 
vt. 2Rf*^0, 7 8. IB4.IK$3 7 3^ 

(+) -FAB-MS <Cio} Hii3 CoNuO 
nP) . (M + H) * 2 125 : (M-CN) U 
V/max 3 6 0 (£ 2 6, 600), 5 0 (eS 
7. 0 00) . 5 5 0 (£ 95 00) 

(04 3 21 f T Ift-t^W^ (Abif) ^m\£t^ 

^/i^a-t)VtK'-^^'^^^ (Abir) li Kohl 
cr & Mllstein: Nature 256 

(197 5) 495-497 \zm^^nit^mzs^< 

(0 43 31 Pierce Chemical C 
0. .Rockford III. ti^^<0\£tf>-L 

C7 -NHSSffli^ 3ia)S^^U'^;notft5'>fl: 
(KiSgfttt+OAbif : \dtf>= 1:10. 1:5 

0, $;t«l : 2 0 0) ^miti. AbifliO. 0 5 

M NaPI. 0. 05M NaCI/pH=7. %^ 
(IgG) =2. Smg/m\ tilt. zmm\Z, ^ 

SfitDtftf^V-LCr -NHSSr^^fTiDMSO 
(te^a<^ia6) €linA, OVjT^J«€:4T:T-«<> 
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96 

^a'^-ht/::. aac. S«®^^€Sepbade 
x^* G-25J:T«aU 0. 05M NaPI. 
0. 0 2 96 NaNi /pH=7, 2C^Lr;*ja«lC 

(04 341 I I I. a^^ffig 
A. ig 

1 7 5 nm*;HS4^->U-- VWvTvCfX : B a n g 
Laboratories, Inc.Carmel, 
i(? IN 460 32 

3 8 nm*;i/4?^->l/- htttt^xy : D u k e 
ScientificCorporation. Pal 
' o Al to, OA 94 30 3 

: A I d r I c hCheml c a i Co. 
Sephadex" G-25:Pharmacla 
nCu:Ultra Diagnostics Cor 
poratlon, Seattle; WA 9 810 5 
[043 51 B. Abt -PB/nCiB 
20 1. 3 8 nmagiR^ 

nCiot02. lmM?&?$$'>C>v;P7Jm-;U«fi|Ciaffl 
l/jt. X5'U>^^'J3-;i' (I 6ml) ^2Qm\<0lS 

0' icML/t, ^y'JM)\^0-}V {\, 6ml) € 

f8««(2ml. 1 OX0«:$lf3 8nm*;b*=^'>U 
-h#Ffi$7T7^x) €l)iiA, rg^tj€3~4^ratt® 
l/r¥«ft$i*-;t. nCioS« (0. 4ml) siji^rc 
lOOu iaTt?iSJUl/fc* I 0 0' '\©llD«€5^ffl 

fc. f&m fi^i^^. 5 0Xt*x5^y-;UT¥«ft 
l/fcSephadex G-25/J7A(2. 5X15, 
cm) CSfflUt. yy-y!77.t^m^':f-)VV. * 
TWiffct)^fS-COS ephadex G-25*7A 
(2, 5X3 5cm) IwSffiUfc. 5x^;i^Xfi30m 

2. 17 5nmtggfe^ 

nCio(D2, lmM»tt€'^>2;)l'7;Un-;i/+»caiB 
Lit. X^l/>i^U3-;i' (80ml) $125ml<0 

-h±Ti 1 0' icmjS&Lfc. '^>v;P7;w3-jw (8 

ml) SllOA. ig^«J&S(S}S^gTlft«iUfc. nCio 
SJK (2ml) ^IfliA, •^i.^-Cia^lcaS^Ty^XJB 
»}ff(lOml, 10%Ba«:^l7 5nra/7;V3K*2/ 

u-hiffii7T7^'x) ^^imufc. ioo*--iio 

• '\OliDi»€»L<tti^l//ii5^ei05^fflaaL/)i:. O 

ii^^j^^^fi^ox^^Z-jl/T^S^L* ifi^JCi 5. 0 
00 r pm (So r va 1. S A6 0 0o-3^-) 72 
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5 0SS^*X5'y-JK2 0ral) tflCSfflfflUfc. iS 
C*»II5S 1 5. 000 r pmTm^K^U/c. ±fS€ 

[0 4 3 6] 3. t:-X(OAbf '^0«^ttW3. VIC 

[0 4 3 7] C. 7t^i;>-PB/BA-Cu 

B A - Cu I 0 mM«ffiS^>y- h 'J^k'I'lcaiS t 
fc. X^U>^U3-JU (SOml) & 12 5m I (01 

;i.u>T<t-~77;^ai:®0. lIKS^it^-y h:^^- 
h±-ClOO• '^>y-hu;u (9ml) 

(1ml) sijD^, 'D^^rm\z^tfyf'y^7.mm 

m (l Omh ±}^(Dld%mi^t^l7 Snmyrv 

at>T?^giL//t. J^m ig^!&^^§Sa)5 0%^;K 
X^S'y-j^T1&RU ii^lClS, 000 rpra<So 
r V a I . S A 6 0 0 U-^-) Til' 4 ^P^ja^D^fS L 

Ac. iiS'65^fit€ 1 5. 0 0 0 r pm-T l^^RStyit. 

m I <i: LAc. fcr-X<07try>A.a)Jg^|JW3. V I ic 

(0 4 3 83 ly, 7yfe-f:/ah3-;^ 

77t^fi. 7!yl:1'g®f« (0. 0 5M. NaPi. 
0. 136 BSA. pH7, 5, B S AIJBM;fe<i:C;B 

(tcCDI Oug/ml Bn«1^»?«*^^l&R, 1 0 /x 
M KCN) 1 OOtt lS50mia)2. 2ng/ml 
Bu - L Cji - F^J;C;5 0 \i I <0^«6S^L/fc 8 8 
ng/mli^JH'f (I F) , 8. 8/ig/ml Abw 

1 o>»f-X7ifi;>-'PB/BA-Cii^J:if 

2. 5Xl0"t-XAbr -PB/nCio^&a=^t^> 
0. 75ml©0, 05Tr!s-HCl, 0. 05M 
NaP i, 0. ISM NaC I, 0, l36Tr i t 
on X-lOO/pHS. IWm^l^TL. iy^^ 
'^-'>3>£$6>IC3 0m SSPl/9fT^Sl/^*^6 
iltSLyi:. SmiC. :)tiStbT6 5 0n 

rner 20 e //-i5'-$ffiViT2 0S^|H)« 



«ffl¥5-l80 77 3 

[04 3 91 2 

I. Abo., -e^ff^XQSaig 

ynr-f >AT«®tfc. :>»r^T. CtOtt* (0. 0 5 
M NaPi. 0. 05M NaCl/pH7. 8«f« 
2-2. Smg/inl) tlf;r^>-LCi -NHS 
(Pierce Chemical Co. .Rock 
ford III.) (SrOMFif C^SftU -ti^ 

>=l^a'>^-hLTAbD.i -e^^'V&iliiLfc. 

-NHS=1. 2 ST^ofc. *y::^'J>^^L&*^ofc 
\ii[9y\tS ephadexG-2 ^1ivh\Z^oXW 
^Lfc. fii»<7)ffi^«^tt. 0. OSM NaPi. 0. 
0 0 15K?^ptDtf-;i//pH=7. 4«f, 4t:SitttJSl 

(044 01 I I. Dig-LCi -F<oaa 
COaiSli, (1) F-NHS. (2) F-LC. -N 
H, , 45<tt; (3) pi g-LCf -F£Ilig*r*Ci: 

A. F-NHS(Ogig : DMFq'l OOmg/ml 6 
-*Jl'*=i^v7;P:tU-fe'f>^<tt^3 0. 6mg/ml 

NHScO^IS2mnc. 2 7 5mg/mlDCC 
0. 4ml$iinXt. ^g-'&ft^mi&fifmT-i^K^L 
it.^4ri6l/fc>?i>4'D'\^^'>;i.K5R$e^L;t. F-N 
HS^J^^fJ, yO*:/l/-h±CH> Cli r^c^^y 
-;^:»K=8 5 : 15 : 1 0S«IJ^SfflVifcTLCIC 
J:-3Tf-x7^tfc. DMF€:n-h;X:yyTRS^U 

(F-NHS) tt$6iC«ETTttj8SU ttiftlg 
t»>H4t:-CSl^U/S:. 

[0 4 4 1] B. F-LCi 'NHi <OgjS :DMF» 

fx- (3-73y/Dt:;p) -:^9M\y (l 

C» ) (Aldrlch Chemical Co.. 
Ml Iwauke e. Wi s. ) ^Sfflcl. SmliC. 
DMF^'l 2 5mg/ml F-NHS 1. 2ml$ 

hLfc, F-NHS : LCi O^iHtttl : 4 0T*o 
/b, ;^ClCR^(g^^SO. 5M NaPi/pHS. 0 
Tl/2 0lC^&fiL. ig^'fecOpH«:'J>e (1. 0 

M) <oiSfiDic<fcoT5. oiciasu ±fi^«l€, 0. 

5M NaPi/pH=5. OTWiflltfcB i o R e 
x-7 0^"/J7A (2. 5X 1 0cm) ±lca??Lfc* 

ifx- (3-75yyntr;w i^'f- 

;i/7^>*^K^i^n^^T (TNBSAR^&T^X^U 

Mi6fiffi«Tift»l/fc. ^7A€0. 0 0 IM 
NaPl/pH=6. 0Tifc»l/r6-^j;U3|?4^'>7;l. 
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LJt- ®«IC/}7A$0. 8M NHi OHTj§ttiL 

fflli, 0. 05M NaPi/DH=5. 8T20^^ 

[0 4 4 2] C. D!g-LC> ■ F<Qai§ : 3feaftaF 
SB4. 0 3 9, 3 8 5^«20ie« 

MO 2 3. 0 5mg <0. 0 5^ U^JW , 5 0. 3 5 
mg (0. 15U^;W <^F-LCf -NHi ^^XSl 
' 9. 2mg <0. ia'J^;W (OEDAC^l. 5ml 
0DMF/DMSO (5 : 1) flStttf'IC^Wt^Sffi 
^UmV-tLmiyft. Di g-LCi -F^ck 
C;Dig-CMO {mSJ'^itm'DX^'^txW 3m 

K=6 0 : 4 0 : 5i^e;5:iStS5^II?IS«PU. 
m^'y^)fjy)\^t)yJ^ (I. 5x2 0cm) ±fe:ti5 
Lfc. cn^fiO^ftTt. Di g-CMOttDi g-L 
C9 -Fmi^(DmmL. F-LC^ -NH, \tt 

mm^u ±dE«isa/h«fi:<^;<^y-;p/DMF 

(7 0:3 0) :5V>Tia/C^5^KbrTISft 

fef (-^y^y^) ^is^^Lzt, s<*xg«. «54^ic 

(7 0:3 0) or — 2 0x:xmb 

>%m^xf\F^bftwmi^^A4u \z^oxm 

[044 3] I { U 7j2MlRh2l± 
77t^H, ifilfS (thMTSHiEl^lfefa) ^'J^^i^ 
>*'J7l/-5'-5 0ml$, 7yt^emi&(0. 0 
5M Tris-HCU 0. 05M NaPi, 6. 
15M NaCl. 2mg/ml BSA, 0. 2mg 
/ml BGC/PH8. 2)«|>1. 74ng/ml 
v:^4^i/>-LC9 -Ftt^ftSOu i^J:?/±a<0^ 
Cfiffiffit 1 6 Ong/ml<OAbBi, -tW>5 0 

^^PflOl^a'^-hL. :3ViTft5='ii-7^IC. 1 0>»7 
^ty^'-tf-X (7fv>-PB/BA-Cii) ^<J: 
^2. 5X 1 O'^Sf^t-X (Abp -PB/nCu) 
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100 

^^Wt-SO. TSmlOO, GSM Tris-HC 
I, 0. 05M NaPI. 0. ISM NaCI/p 

H8. 2mw^^^slxx. ^>^:^^-'y3>^mm 
ny>y>'/^m^^xi^fs\mbs -D^^^^xit^ji^^ 

7-t>;^5tS:Tu r ne r 20e Jl^Jjf^-^-^ 

m^x2ommLtt. ^mt^2\zttisb^. 

(0 44 4) m 3 

A. BA-cit\mT(^miiz^oxmiit. m 

\t. t<\zmbfth<nmt. k\dr ich Ch 
emi c a Mf'^X^Lft* 

1. p-4^JU$;U7x/4^vffay:t^^xv;P7a H 
mz\ZM^lftThyt^07y> (THF) 100m 
1»«(C, p-3|^;ua;i.7x/=^x»fi (K&K La 
bs) (5>Tfil 8 0. 0. 5 4 Og, 3. 0 5U€ 

a? ;W , h'Jx^;U7^> (^J-^i 0 I. i9..o. 3 

33g, 3. 3 5 U^;W ^J:t)^h«J;l5^;U7-fef^;i'^' 
□ UH {^^^1 2 0, 5 7, 0. 3 9 8 g. 3. 3^ 
'j^;U) ^SiDL/S:. 2 0 5^raiiiSliPj»Lfc(O^, v:*- 
i^^^r>;U75> (F I uke) «>^S2 2. 0 
1, 1. 7 2 3 g, 3. 3 5U^iU) ^m^it. 

(0 4 4 51 2, P' (N. t^-z^•t^99'yM)Vt^ 
30 »->75 h^5/^>1fJl/"9-;>tf^^7^uy> 
l;KTHFJ|'l 0-v/h4^>'4^X7^rj|.-9-;^5' 
;U7^U^> (Monat sh J Chem. 1 1 4 , 
3, 1 988) (iH^3 03. 27. 0. lOOg, 
3. 3$U€;W '\*t^->«l. 6M n-:/?^;u 
•J^C^AffifffO. 4 13ml€-7 8t:T (71:h>/ 
K7<7^;^«) 7;U:f>TlC»l8lL3t. n-7^/bU 

'J^'>A(Z)»JD2 04^«IC±£7a K(OTHF»ffltfcS 

4(? itit. SB. ^riS^Sj^TLC ('>U*y;U-3 : im 

x^)v/^^'^» iz^oxmbtt. mtnit±&i 
mt-TT^T.^^ h;u^>«i5,trfNMRr»»u m\z 

(0 4 4 6) B. -mmim±m (nCio) liut 

TRA Diagnostic Corporatlo 
n;5^6A^Lfc. EDAC, SATA. HCG. ^XU 
BSAliS I gma Co. tf^^\^b1t, Abi (T 
SH) -ii^^>^^Ufiibt (HCG) -lf*^>ft 
6^;iCAb, (TSH) -Ftt95l(OI ia)ia«(OSif^ 

5» tmmzbxmmift mc. mmmoi/zB 
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9. 6 5 9^ (1 9 8 9^8^4Qtll^ * f^mWj^ 
'©4 1 1. 9 4 5^ (19 9 1^2^6a'i>S) IC^tfC; 

, Tu rne r Des i g n s (0;i^/>-:^-^ 
(2 0eSI) ^M^-^ft. 

[0 4 4 7] I I> ^-HCGSi(j^Tjc^^Ufe?aj» 
[Abi (HCG) -OD/BA-Cii) <Ogii 

K-HCGK^«lSS/fij» (OD) «. lmia)10mg 

/mlJfl-HCG-j3 (12A8, I gG) 

;i'75^U-h«l»5mM BA-Cii S0ul^W:tf7 J(? 

;^Wtpl3LTfilU/t. SaHfiO. OSM NaP 
i, 0. 15MNaCl/pH7. 6*lC®ofc. ffi^^ 

mmztizmt^txh^. mmmtn r o 

IXUmm^i^l^lt) .2 5% Nai S0< ®. 

ashmen, :3V^Ta6^ei/^c (T>f^D7a- 

lml(O0. 05M NaPh 0. ISMNaCl. 
4mg/ml BSA/pH7, SICSiaL. S^J'KM 

bi (HCG) -O0/Bfii-Cu&rF'\tAX:xmV 

[0 4 4 81 I I I. 7ey>"L I p/nCioiPffifi JO 

fl iS©ig^4Ji, •r/i*D^::iUXxD-ju (2. Om 
g) , DPPC.(Avan t I Polar LIpl 
d s. A I a ba s t e r. A 1 a. ) (2 3. 8) , 
DPPG(Avanti Polar Lipids, 
Alabaster. Ala.) (6. 5mg) . 
-f^h'-DPPE (Mo lecular Probe, 
Eugene, Ore) (0. 5mg) ^^IfnQ 
10 (0. 5mg) $l;l.-5'y-;l' (2 0 0 u I) 

L, o^^rmLftmmmB (o. osm Napi, 40 

0. OSMNaCl. 5raM EDTA/pH6. 0) 
2ml ^\Z»mbrz. '^[ZZOWRm^&mB^Se 
phadex G-25*7A(1. 5 x 2 0 c ra) IC 

i«B4';^^''>-;i<{fc7fc:>^>-SH (6lTi:E«<0J;7 

xmitm. c<ori^£-«4rTS^d^cis^u 




»ffl¥5-l 8 07 73 

(R«ii^«iSfi) lC<i:0 4'CT3 0^^raTiaiSl/Ta 

&SmU\Ztl^Xo\Z]Si^XT&mO)'^t'')V^^m^\y 
(4-0, 3 0») . OV>-CRmS^«Cen t rl 
pr ep-30'«8eicJ:or2. S'-Smllcatt 

I. tv:f')y^bfii)^oit7\d'jy^\t. mm 

* S e p h a r o s e - 2 Bi;7A (1. 5x50c 

m) xvmmhxmibit. 
(0 44 9] IV, ;^^'>zjUfl:7brv>-SHg)gi§ 

7ev^>SSATA (7h'v>l^;l'*;t0 5^;W t 
4T:'C-«S«51i-fc (IM NaPi/pH7. 4* 
10ing/ml7fc:v» . :i(0mWL\ZX^U?^%ijf.3 
A^K (7fc:y>lt;P*fc0 5 0^;W (ttD 
MFttSi£^a(01»^M) , »i«S2^m>+a'^ 
-VLtz. K«fi^<^pHttO. 5MNai HPO. 
^S2]Dl^T7, A\Ztm\ytc. ^fflTl^ffltHP+i'. 
;U75><0. IM. pH7. OT) ICioTfflaLT 
fta^:t-;ua€ffifil.3-ltfc- fiftlC, ifi^^B (0, 
OSM NaPi. 0. OSM NaCl, 5mM E 
DTA/PH6. 0. a*€:»*U 7)Vziy^m) 
«fl. 5X3 0 cm G-2 5*7A$MCiTia«l(^/h 

H) CK^gaSevW^ 

[0 4 5 0] V. ^ ~ 7)V:^ >feg n Ci o %fe h: 
-X (Ab> -PB/nCitt) 
jb^l^^^^S/Mb^UX^l/^t'-X (3 8 nm) m 

1. I I \ $nCioTJfefeL;t. EDAC/;^ 

;i^^-NHsa5a'&ji€:«viT. cn?>(Dif^u;^^u> 
h-XCAbf ^l3y:f'}y^^'^fz. m^\z\t. 5 
mg/m 1 uCxt^yk^^)Vif-^y)\^f^^}7s9Vy\i 
-X^^Ul lmg/ml<OX;U4^-NHS€:^tf0, 
0 2M NaP I (pH45. SlCSIfi) 10ml€:, 
^;tlC«St/c:EDAC (2 0 0rag/ml) a)D-H 

^y^:x^-VLit(n'^. t:-x^ai»»(iiUT5a«(o 

EDACSI^^Lfc (EDACttcneoH-XOli/jN 
gmSfiC^t^i^T, /ctAliSorva lOSA- 
6 0 0 D-^-* 1 5 0 0 0 r prnTOfflT^ta^WiS 

fc) . ^l/7>ft;Sn;S:fc-X€:3ml©0. 0 0 5M 
NaP !/pH5. SlzMfiflU VLWLitm^W^ 
ffiClSml^O. 02M Borax, 0. OSM 
NaCl, 2mg/ml 3GI .IgG(Ab»), 
8mg/ml BSA/pHS. 9) "PC^Lfc. 
^i'&tt$-«4rTS^j5MliaLfc (ffi»llU]4 
Iri) . fc-X±CgiStt<DSAJ«oTlrmtf, 0. 0 8 
ZU^n'yy^XJSl 5mg/m 1 BS A/pH8. 
9llJ:0 4'CT6 0^(WffllLTa»rt)t. i^vZt^yy 
yUi^^-^/tSeStt. 0. 0 5M NaP I. 0. 1 
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(53) 
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m 

5M NaCl/pH7. 6TaSgSc^^LT»^tfc. 

(0 4 5 1) VI. 7h'-:;>«g. ^>^)17^^)>> 
(7fc^s;>-PB/BA-Cii) ^fflifi 

*;i.4?^y;i^^7T7^xt:-X (0. i75u)^b 

e^'vW7fcrv>«>8l^C»l EDAC/XJP*-NH 

h-Xa)l5iim Abi PB/nCiB<0iiiiiCt5V^T 

(lOOmg) tiS't:^5^J8l^TEDAC€:^U t^V^ 
T2. 5ml<D0. 0 05M NaPl/pHS. 8IC 

5M Borax. 1. 33mg/ml 7t'v>/p* 



^H9. 1) ^ic^Lfc. 'j)v^rig^ft*4t:T-^. S 

<7t>^>lC^ftr6 0«^;Pifi«) €:fIJxTfc;-X± 

<07t'v>'Sx^v^-;wfl:i/, $eic4T:Ti^{ui^> 

+a'^-hL;^. k'--XS:7mg/ral BSA (RiS 

S»Ct-X^O. 0 5M NaPl. 0. 1 5M N 
aCl/pH7, 6T3(HliaH>^^«lCi:^T^fc»U 1 

S^t)«i^1f^XllttWfi;i«fttt?i3&^^fc (« 1 9 0 n 
m) . 7l:->'>-PB/BA-Cutt«lsfS^aaf«K*4i: 

[04 5 2) VII. tf:t^>~LCn"Fg)g3S 
1. 

[(1:3 91 






(0 4 5 3) 2. IS 1 (C l- ) B-f:t>5?fti»ii. B i oRad Lab 

^ -^JVit^^'yVMlz-t^ Kodak orator ies 

f;r?^>-NHSXXr^, Pierce Chemi [04 54) 3. 7;t^:fU-b-f >7a>aBaV I 1 3 

cal Co, ^-iDVTf^^yyjVti^-t-O iVJJ-JD (10 

4^ g-.;?;!.^.^-!, 1 2 - Hx/J>>^75 X A I g, 26. 6 5 U^iW «SE»DMF (2 5m I ) ICS 

drich Chemical Co.. »Uc. N- 1 KD^v:^^ vW $ H (3. 2 2 g. 
Kft;;^;W'>0Ad^'31®ty^cttjSDMF. Ag-MP- 5(? 2 8 5 'J^JW €Sa»ttTDMF®j8t«ClBlA, 
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W5 

A'*;UjJ«i^< 5 F (5. 8g. 2 8iU^JW teSD 

MF (10m!) \zm\^^ mm\^iA?m\z-9L 

Ic (lXilfK$WlO%MeOH-CHt Cli ) T 

(04 5 51 4, 9-y:t=*rtJ- 1. 2-Ft*>v7^ 
a>(2 5, 5g. 1 2 5aU^;U) S:f€J*DMF (1 J(? 
0ml) -Clfr«5U/t. 7;UtUt<>NHSXXx;i^R 

rg^«l€* (10 Cm I) IlioT^fiU. *^T?&a 
{0 4 5 6] fi«ti:AG-MP- 1 (Cl-)IS<:t> 

oi^-rfflii€5 0%^*/5'y-^H'0. iNiafi-cis 

WLfc- 7;l.:tUt<>75>«K«[;5«S«IlC. OV^T 

a^JSt^)t, ^»347^:i-U-fe'<>'75>«e« (\M 
! 3 ) 3. 4g;5msny^c, 
(0 4 5 71 4. yMU±^y-L Cii - fc'^^> 
VI I 4 ^ 
7;U:M/-lr'f >7i>«^ifiVJ_13. (3 5 0mg. 

0. 6i5»j€;i/) ^^muF (15ml) \z^m\^ 

^. h^)X9)\^7^> (3 0 0ml) . Oi,^r\it9> 
NHSXXriP (44 5mg. 0. 8iU€;W ^^tSi 
ht. Rf^(Ot&M\tt Ic (MeOH-CHa Cli - 
m-^. 2 0:7 8:1:1) XmVlt. E«*^S 

^Ift. (lOml) V 

uAy;v (1 og) s!ss^-*fc. r<o«aist$a-K 

^ (2. 5X2 5cm) (^ISaiCSffl Lit. iJyl.^l. 

mT\zmtit. 7;i.:tU-lr<>-LCij-lf^5^ 
>V I I I 4 (F-LCti-tft^» 3 5 0mgd^f 



106 



(04 5 81 VI I I. Ty-t-f 
A. HCG7y±^mm (L i p^^OD) 
HCG7?/t^l«r. HCG (flSa*C«AT) , 
Abi (HCG) -OD/BA-Cii;B<tt^Abi (H 
CG) -b::t^>$SV^lCfi^riCtlCJ:'DrilSL 

■fni»rai»u jP5^y-fe>xi&2o»mffl«i/ 

(0 4 5 91 ^ah3-)V : 1f>y^S»jac (0. 0 5 
M NaPi. 0. 15M NaCI. 0. 4%6S 
A. 20%X>:7D-X, 4mg/ml-r4^Xh7>'filtS 

(T-5 0 0) pH7, 5] «tt>«r;iiafl[(7)HCG5 0 

ry-t-iemm (Q. osm NaPi. o. i 

5M NaCI. 0. 4%BSA. pH7. 5)«4m 
g/ml Abi (HCG) -lf^5^>5 0i£ K ^<fc 
XfAbi (HCG) -OD/BA-Ciittl850M 1 
(5X10* OD/^:L-y) SiE^Ti. 

ximb^t^^inm>^:3.<-ht^. 1. 5X1 

0*«7lf$^>-nCio Lip 50al (7. 3X1 
O^'.L I p/^'a-TT) €:aSjto1"5. SM. Pf^Tfia 
Diji^e-f >+a'^-HTi. Aay>7>y (6 5 0 
nm*y h:f77^JW5'-*ffifflLfc«'&«)3tai*l 2 ■ 

omw) ^imm^ti>. r:>\f'^rm^m. ttm 

(04601 B. \£^^>-lCti-?<07v±^ 
m\t. 5 Omia)7h:v>-PB/BA-Cu (2X 
10*^t'-X/ml) , SOralOA'bp -PB/nC 
10 (5X'1 0»'lf-X/ml) ^it^l 0 0ml<Oli:t 
5^>-LCit-F («|4r)iD 0. 05M NaP 
i. 0. ISMNaCl. 4mg/ml BSA/pH 
7. 6 4»CiS#1-^rtlCiOld6Lfc. ^<Dig'&tt€ 
m filf?r"C. SaL;5:;5^ei, 5^[81'<>=^a^-h 
Lfc. m\z. ^9:i''^^nay>y>':/m (6 5 
Onm^-y ht77-<Jl^5^-€»W T li»8!IWtL)S: 
O"^, jta^^2 O^W Tu r ne r 20e 

(046 11 C. TSH7y't^mm 
TSH7yi:^li. 0. OSM NaPM. 0. 15M 

NaCI, 4mg/ml BSA/pH7. 6<f»-<f 
a)aS<DTSH2 0 0/i I 5 Ou I <Z)4ug/m I 

Abi (TSH) -bf:t5^>fe^rA4Mg/ml A 
bi (TSH) -FtS^r^CtlCcfcoTS^lSLfc. 
cn6a)S^^»$llTl. 5^ffl-f >4^a^-hL 
t. OUTS^a-'^tCl OOm I® 1 0*«7lf':^>- 
PB/BA-Ciit?'-X^J:t;2, 5X10" Abf 
-PB/nCi«fcr-X^WPBS;6SttlL^. 'f>+a 
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m 

^a-yS/\Dy>7>:^5tiS (6 5 0 nmnv Vt7 

HAM-i^^m x%»\^it(n%. jfl£aj:fj€2o»ffl 

Tu rner 20e J /^-9-X%lk9i^9M 
[0 4 6 2] m 4 

I. Kg: 

7^ty^^Sifi*iS=Abi (HCG) -OD/BA 

Abi (HCG) -f:t^>: P ! e rce Chem 
i c a I Co. P^nXL1t\it9>(nHH%miff' 

t^^. m. I tm\zLxfm 

;^hWXk:v>-T6 8 0 :Ultrallte Di 
agnos t iesCb, JbiSOn CuS^fiOoI 

[0 46 31 I I. 7yt-f 

«/^^ft(OHCG€t^rst^>:/^^®S^ 
J$(0. 05M NaPi. 0- 1 5M NaCl. 4 
mg/ml BSA, 4mg/mlT+Xh7>atS 
(TSpO). 2 0XZi^n-;^/pH7, 6) 5 0 
1$, 7y-(r^g»«^ (0. 0 5M NaP I. 0. 1 



m 



*«l>4 n g/m 1 a-HCG-tf:t5'>6<fci;5 X 1 0« 
fftilS^tAbi (HCG) -OD/BA-CiittlBI5 0 

/i I tu^LxmLit. :imt^^. mmx 



10 



20 



2 ii g/m \ 07.hVnHz/yS 0 u \ 
MX. <>+a'^-V3>S$c,ic3 0^fflatt^. 
ft^a-/&Aay>7>y*iS (esonm* 

T<D2Qe}VB./ ^-^-m^^X 2 0 »ffl3Cai*€S!l 

(0464) W 5 

ii«E^tt*jiffiKi2 DNA jae^ (J. C, 

A. Bard we I ! , K. T i ! I y. E. C r a I 
g, J, K i ng, M. Zy I i c 2 & C. Geo 
rgopoulos. J. Biol. Chem. 26 
1: 1 7 82-1 7 85, I 9 B 6) ti^i^^lRLIt. B 
losearch8750 $ffiVi^»3}^X77-f h h'JX 
XTm\ZXoX> £tT<Z)fiej«l€:feQ5 0'7-sajS 
L. B i o t i n -ON'" Phosphor am Id 
1 t e <C I on t e c h. Pa I oA I t o, CA) 



5M NaCl, 4mg/ml BSA/pH7. 6) * 

EJil: GCGGGCGAAGGTGAAGCGGGCGAGCATGGCGC 
ACCGGCAGGCGATCTGTA 

:/D-m efc^cii7;i/;n/t<> (F) d^^^u. ^ mjom 

F 

I 

CTGCCGGTGCGCCATGCTCGCCCGCTTCAC 



^tr^mm 3 0 ^-t Lit. 30 

to 4 6 5) y)VtV^^y\i. St«:5l^l/:t^HN< 
-LCA-S-^f^^l'Tt^t^v'vf^vVCEDT Ph 
osphoramidi te (Ame r 1 c a n B i 
onetics, Hayward. CA) ^WXL. o 
UX 5 -fj)V^^yy}VtU-t^ >ON - 1 KD^vX 
i^i/><5H&30Stf (v/v) DMF^3^pH9. 0 
NaHCOi 1'2 0 Of&^;loSS^fi!^Lr, -e<oxx 
T^w-cgia L.;t. M^ttiiit^ u 7 'J ;i'7 5 
%mxmmLit. 7\i'j>-?B/BA-Cii^xrs 

Abi -PB/nCiot:-Xttiilfia|«)E«i:^i:-C»:> 

10 4 6 6) eWlC:>ViTOflWatt. -tnS, 4g 

/ I Oym7)V:f^ >U^IS \ Omg/m 1 ^i/^ 
DNASflfriUT^^r^^SOmM NaHi P 
0* , 6 00mM NaCU pH7. 5«flC3ft^l»R 
LXmLft. -^<0-K (5 u I ) ^. 1 2 X 7 53«'J 
:/n\^[,>m^^. I^HSSrifltSu ncSiot4. 8 
fcr3€;KZ)7;P3j-U"fe-f>gsa:/a-:/ic8SftiUfc. S 
•&<^=£aoT. 7 2t:ici o^^msitT. ^flM 
:/U5^-ff-v3>€»2iEU;t. 4g/i'j7i/dat!!7;P 5(? 



y5>^W50mM NaHj PO* , 6 0 0mM N 
aCL pH7. 5(7)50tf l«flC»10*«(^Ht- 
(i:>v5'^-»f-) (Abf -PB/nCu) SiPA, 
OUTM-(;)S§|j«5 0u If 2. 5X1 0^*7^^t::^- 
:$^- (Av i d i n-PB/BA-Cii) If-X^^JID 

ufc. ii0^a±> ^^x2QmmkLit.(o%. ^ 

5'a-:/$W^S|lc22'«byi:6 5 0 nra7^;U5'-fftA 
Dy>5'>:/S:ffl<'iTl5^ra^5tL'fc. Turner;i< 
a/;^-^-€fflViT2 0m *0%4:&fiISbfc. 

(046 71 6 

R«U/!:5' -75y-»i9>;f'J:f5t^l/:f?^H (3 0 

5' -UAA-TAC-AGG-TTG-TTG-CC 
T-TCA-CGC-TCG-AAA-3' 

soty'&^^o. 5mi4oo. iM^ssam P 

H9. o\zmL^. zmmm\z. Ts^yy^w 

JU~6- (tf:tf^>7aK) 'N^^ltyx-h (Pier 
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c e #2 1 3 3 6 -G) (DDMF^}' I 2 Orag/m I 
igffil 2 5 u I ^^PLit. ig^€:-«<>^a'^-K 
U aiffi«a»» (TBE (Tr I st^OStEOT 
A) ®arf$: 8 9mM t r i s (h^)7. it^o^y 

mM Nai EDTA (Xf\/yV7^>mmW . P 
H8. 3] SfflVi. 4 0 0^?Jl'hT4^r«llfi9©tfe. ^ 
^^'Vft^t'Jr^JC^Ujf^Key^ii^eWOtHU 3m 
1(00. IM NH4 COi ICJ:0 3 7t:-C-«»ftiL 
>5:, C(0«9$ffir/Sep-Pak (C-18*7A, 
Waters ^r51910) iTTfilSlU RSKJ* 

t«34. 8t/tJK5896) T^^yS:, 
?F (3 0T-) 

5' -CTG-CCG-GTG-CGC-CAT-GU 
T-CGC-CCG-CCT-CAC-3' 
50i-y^)V(D0. IM NaHCOj ©S^jS* pH 
9. 6 (1 9 0m 1) i5iC^7i:h:::hU;Kl2 0;i ^ 

:tl/-fe<>X^''»-fixJl'XXr^l/ (Mo I ec u I 
ar Probes. » 0 1 1 1 2) <ODMF«I'0, I 
MJSa[2 0 0 u 1 ^±^W,^mztXi^it. 

[0469] TjrfelM 

yy-fe-fggfjg : lOmM T r i s Ch'J:^ (t Ho 
^y^f-)U) . 5 0mM KCl. pH^ 

8. 3, 5mg/mlT=^^Xh7>SSi®. 0. 5M N- 
aC). Img/m.l BSA (':7v/Jla?87Jl':/5» 

:i*5'>ft;:/a-:/ (1. 2tf3^;u) €:$^57yk 

<assi«4 om I 7y'fe'faaat^'ic?^3ai$g?tfc 
^i^ewDNA 1 om 1 icasmiLfc. g^i^iss st: 

1 (07 vtr-^aa5SS^2 0 g(07t:>''>tf-X^<kt; 
[0 4 7 0] 7fc:x>t-X»i. 0. I 7 5/i*;i/3p4^ 

i/^{t7j^ 'J X ^ 1/ > tf - XI: >^)V7 ^ n 

tXSiSU. EDAC {l-X9)V-Z- (3-i^;*^ 
;P75yyPt;W :^;U3K5^-f^ H. Sigma-Ch 
emical Co. .#£-638 3) StJ:oT7 

[0 4 7 1] '<>lfJP7^uy>«. «*Th7kHc 
77> (THF) <|>1 0->^;^ h+'>2|>X7-f-;i-9 5» 



iK7 



-;*5'JU7;''jy> (Mon a t s h Chem. 11 
1. 3. 1 9 8 8) IC-7 8t: (7'feh>/K7^7'f 
XIS) lCfei^iT7;U:f>a«T, 'N4=^tf>4>l. 6M 
n'-:/f}\^')^0^}Sm. 4 1 3ml SISjttnbTSiS 

tc. OliT. 4^«JSTLC (i/'J*W-3 : 7»K 

(0 4 7 21 Si7JU:*'U-fe^>tf-Xtt. 0. 04|X* 
U X U >:^;;^4?+>';Wfc^f-XK:x h 7 - n -xvJU 
-A I -7^^n->7-> (Ultra D I agno s 
tics. DvhS^GRl 1-82) Sfi«l/T«ia 
L, hf-XlCEDAC&€fflVir«7;i/tl/'fe^>Si* 

10 4 7 3] vy:f;wi. tr-X€^rr4««t 6 5 

0 n m:^ 7 h ^7 7 ^ Jl'^ -S:ft L/'cA ny > ^ >Xt 

6o»ffliitLta*®ofc, ;^=:^-yt>;^tt2 0» 

[0 4 7 4] gf 7 

5' -fc::t^>{fc2 4V'- 
5' -UCA-TGG-TTC-TGG-TCA-GG 
T-GCA-GAT-3'- 
^<kr«^e:f5'>(bl8T- 
5' -TTT-GAG-CGC-GGG-CTG-TT 
G-3' 
^lOOnM 

mm: 

94r : 3» 
59r : 1» 
72t:: I. 

9 4t: : 1 
59r : 1. 5» 
721:: 2^ 

(0 4 7 51 7^tHr^>ftXn-:r&fflv^^ttW 
77t'fa»jS*i. 5bf3^;KD7;U:t*l/-k'f>fl:y 

P-71 Ou 1 ««l|l6lCS«<^|jlf^^^«lCl/TnS 

u 2 0u KopcR^^^ic. «i^ftinKfii(naftic 

^^^Xmilt. g^S:9 5X:T5^^ffl£i$t, 

rssxirsmM'/'j^^xtitit. e-x (50 

/I K07yt'f®«IK'?'. 2 0Mg<0'^>lf^7^Uy 
>i3<tc;3 0ug(DAl-73'nx7->t:-X) €S 
IfflLfc. t-X€*W-r«»aS:5 5t:Tl 5^|B1^> 
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Ill 

{04 761 gy 8 

I. \i-X(om 

m 

1 7 bnm1l)Vf^^i/U-^&&y7^v^7. : Bang 
s Laboratories 

^007^^-3 : A 1 <J r i c h 
a-DkfOA (III) rt::^)i^h^)7)Vtn7'th^> 
-h (EuTTA) : Kodak 
:rUt^^;p5l^X7^ >:r+vH <TOPO) :Ald 
rich 

v^t^^rt> (1- (4-y/?;U7ay7x-JW -6 
-7xXM. 4-'>*t=r'fe» :K. A. ZakI 1 
ka. T. Kissel. A, L. Thayer, P. 
A.Burns & P. S c h a a p : P h o t o c 
hem. Photobiol.. 30. 35-44 

(1 9 7 9) \ztm^nfzmf^^^kix^[^ft. 

(0 4 7 71 Hfi 

1. ^□□7^;^-a-ti>->^-f tf-fcf'-^C 
^>i/A7)V3-)V^9007^}[^-a^}^ il. Ora 

L 0. 6mM) *1 0 StTS. Om\0^>'y)V7 
}lzi-A\ZWXft, 1 7 5 nm(7)1f<X<0^^3j^4^yl/ 
-hftfifl?7T7^X<07|cl®fiS (1 0 96. I. 0ml) 

(10. Oml) €iinA.. 

7h€l : lX^/-^U-*ig^«f (1 0. OmDJC 
C^»9^tSif^^^ (10. Oml) TS'fiU. '^l^yh^ 

* (1. 8ml) jcsasaii/fc. 

[0 4 7 8] gl 

A. mm : ±Etf-x»a)« i o u i 

(9 9 0 /i I ) iCSUDLTiaSltfcgKtt, 6 6 0 nm 

(0 4 7 9) 2m!C0U>®^«ffi 
i$(50mM. pH7, 5, 1 0 0 raM NaCl$ 
m 4>. i^DD7-f JU-a t'-X (200Mg) , 2X 
1 0-' ^^C07> h7t>9. 1 0 ->^yokf:f>S 

(ADPA) 6 4 5nm/Jvh^77^^ 

S4 0 0 nralC*5ViT5^iB3«i£lC^OfiS«U^, 

tti»*fcOK38fl:^^«3. oty^^r*ofc. ^ 

oi^7:z>Thy7.^t^>lk7)\^l=-0h\m&mn 



«*BI¥5- 1 807 7 3 

il? 

ft^tfft^^^Ufc (tf-X*<Dt>x5'<1f-<Dttt 
2 0 0 • 10-* • 2, 6 • 10-« = 5 2 0tf3^JWT* 

(0 4 8 01 2. ^Da7^JU-a/Th7 jl^X ^ 

/jJ^3l^4^'>;W<l:7X7i^Xf-X (^f-fXl 7.5 nm, 
^^»lQ%^i^. 3 0, Oml) SiS'C.^^^JSl/fc. ±S 
$}§T, '^U:; MSX^U>^'J3-^ (6 0. Om 

1) fcBsstfc. amm^ i o orjcioaLfc. ^^o 
(1, 3-tfx (4-i/7^;i<7^y7x-;w x^7 

1/-M 3, 3 3mM<0^>5;jl'7;t^ii-;k®jfi^9. 0 

m I ^»^\z. 2»^wbTmmm\zmbit. 
7 »mmiAbtL(r)*^. mmm^m^rmmz^&b 
ft. '^>y;u7Ji^3-;u«watS»x^y-jw (120 
m{i\zm^t. m^^^^'i^mu ±mtitxti, 
y^uvh^i^fpsoxx^y-Mzna^i. wsm^ 

X^J-'JV (3 0m!) SfflViTRatfc. 

(0 4 8 11 m 

A. §gg«: t:-x«f<oxh7y^;ux^ru-ho 

!P00 7^)V-ai\:^-X\ZO^^X±i&bft(Dt 

m\zbx»mmxm^uz. b:-xt4 4tfMgs! 

(0 4 8 21 B. -iH^^grX^y-JUJAD 
PAO5mMffii0:2 5u l€:^ U >KaiS«f« p H 7 . 
0 (2 0mM. SOmM N aC 1 4'fcf--X (1 

0 0 u g) (ommmz^mbit; ig^#j$±i^cDi9 

IC. 6 1 0nmJ^a)a7^;i'3^-€ffl^^TSSIttfc, - 
Wm$l^<0±^mt AD? Amu (4 0 0nm) <n 
ffiTSSd^Bff^^Lfc. COt'-Xtt7 • 10-'T<i? 

(0 4 8 31 3. Vt^-t >/E u TT A/TOP O 7 

1 7 5 nm:^;U#+v;Wk7T-yi^Xt-X (*«1 0 
%!&mm 2 Om 1 S:Xh+'>X5'y-;i' (2 0. Om 
1) ICSDDLt. OZlCMBblts lOmM 
z^t^-ty. 2 0mM EuTTAl5J:t;6 OmM T 
Q?O<DXh^>X^y-)mm2 0m[^. fg^^iZ 

m^ft. 5fliKi^7m 9 7\:tTa)iaKTjtt«iL 
fc, ig^ssffl(c?&aiufc. x5^/-;u (4 0. Om 
I) $i)fl;l, iS-&^$l8'i:>^fi5l/:t. '^l/^h^SOSg 

x^y-Mznmmis mmm^^vimiyft. nsim 

^^V^^'i^mmt^^ 1 0 XX^^/-;U (3 6ml) 
(0 4 8 4)gS 

A. Si^ftgg : lf-Xfa)EuTTAi9gtt±i£cp<i:^ 
iC^^^taiJfcttTffl^l/, 0. 0 7MT35<5Ci3!>^?g6;&^ 
ICSnfc. x:t^1r>a)fflSttEuTTA<0^F&Tlwtt 
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(0 4 8 5) B. v{ft)\^^& :^) (0. 5 

ml. 20mMU>fi«. SOmMNaCI. 0. IX 
Tween 2 0, pH 7. 0) 4>f-X (2 5 u g) 

6 I Onmfilia7-<;^^-$^t^>ift:l 2 5W^>^;^ 

ft€Tu r n e r TD-2 0 e y /-5'-«l'»Cfi 
>ll/=:^-yt>X$2 0|>raailJ£l/fc. !lg«3 2 7 

RLU (ffljtt5tl*&) /9r$>ot. m^<r>t^& 
tt. P e r k i n-E Ime r 6 5 0 - 4 O^S;^'^^ 

(048 6) I I. TVfelM 
4 0 nmfc:-X^g)ftftg)EDAC/NHS^:yyU> 

5: 

7 3, 6rag<0XJUi|^-NHS (N-k H 0:^^X4^ a? 
XiH, Pierce Chemical Co. 

#2 4 5 I OG) 7K^4mg/m I ^;U4^=^'>U"- 

MZl^Mbft. 0. 5M Nai HPO4 I 3 6 1 
&Jto>t)t. pH&5. 2JC28fiU)5:, $eiCl3 6iil 
<0*€^linLfc. 13 0. 4mg^EDCA [1-X? 

Sigma Chemical Co, #E 
-6 3 8 3) *4 5 4;i 1<0*IC®0.. »f^tfchf-X JO 

>^D.^-hbft. tf-X«:. Sor va 1 I SA- 
eOOa-^'-efflVU 5. OOOrpm. 4'CT20 
»WaH:^5>l8Lfc. IfSlil^Tfc. lf-X€: 
I. 2ralC05mM'J.>®thU»:7A. pH5. 84>»C 
!B»l«*jatilMaiUTtf-X&H«»»S 

mt. 1. 7mg/mi I gc (^/i7D-t;^^^^- 
7;^3<•^'fe'^>') +6. 7mg/ml BSA+ I 7mM 
bor axS^^^>»tt (pH9. 2) 4. 8ml 

ICil'&Ufc. 8 0 Ou l<^2Mi^U'>X ':3V>T0, 1 
M borax4»50rag/ml BSA2. 8mi€: 

tf-xig«ffiiciinA:t. wmmwm^b^ 4i:t 

3i^mS^;>MCg^U)5:, e-XSlS. OOOrpm 
-C3 0»PIi8^C*»RILfc. ±att»rfc, li-XS3m 

I OS OmM'J >Kth'J':?A+ I 5 OraM NaC 

1, pH7. emffiisi/. wSimmmMi^it. 

tz. 3(Hlg<7)ia4:^5>m l:-X€2, 4mlcO5 0m 
MU>&t-h'J'^A+l 5 0mM NaCl.pH7. 50 
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[0 4 8 7) 1 7 5 nmtf-'X^07t:y>-D<PED 
AC/NHS:^yy'J>y ■ 
4. 4mg<0X;i^Ji?-NHS€, 7jc«t>2 Smg/mlO 
7 Snm^UJ^^'UVtr-X 

(v^f^^tV/BuTTA/TOPOrSife) 2 Smg 
/mlOlBfflffiO. 4mllC»«Ufc. 0. 0 160m 

I (DO. 2 5MNaHj P0« «SiinU)5:. 0. 030 
m I <0*ICi§«L/fc8mg®EDAC€:ISl2l$it/i:t- 
X«ai«C»^JCllDX.;t. ««tt€:SiaT2 0^>W^> 
^zL^-YhtL. t-X€. Sor vail SA-6 
OOP-^'-SfflK 15, OOOrpm. 4t:T2 0 

[0 4 8 8] bf-X^O. 6ml<00. 0 0 5M'J>K 
pH5. 8lcBfflai/fc. fiSSISriatifi 

mbxM-x^^ximsit^it. M-x^ms. i. 

3 3mg/ml7tf>^>-D (Vac tor) +17m 
M borax$WpH9. 20S)dc3m I ICffi^U^^ 

»^ic«iiDU, r-«4icre^35Mcig^tife. d 

MFt|JlMM;KllA^®0, 004ml ®a 

hUfc. 1 OmMU>R:fhUOA+l 5 0mM Na 
CI, pH7. 04'50mg/mi BSAO. 4ml 
S^iDL/fc. iB33^S4'CT3l^fflS^*McS^Ufc. 
t-X^ 1 5. 0 0 0 r pmT3 0}^PJ]a4>5J'18Ufe. 
±M^^X1t. t'-X^. 3m!(7)5 0mMU>Si-h 
'j'i7A+15 0mM NaCI, pH7. BlcHiSfflU 

jS#8[i!aSXl sit 3 0^81/ ft:. 3 0g«)jS4^^j8 
b-X^2. 2 5ml<O5 0mMU>»th»J'i?A 
+ 150mM NaCl. pH7. GICMilSlSL;^. IB 

(0 48 9) rrWjyil 

Tytilii-O- 07 5M 0, 2 

M .NaCl. 0. A% BSA, 1, 25?6'7»:7XI 
gG. 1 Omg/m I T^Xh7>iatt (iHPfiSO 
0, 0 0 0). 1. Omg/mlT+Xh7>T-50 
0. lOizg/mllSill gO 
(049 0) bf-X 

T^t^^IltlX : 7h'^>-EDAC, 175n 

m. i;:i-4r-k>/EuTTA/T0P0€:t^ 

t > •< tf- e-X : lfi7;P:r U-fe-f > - E D A C. 

4 0nm. ^□D7^;P-a/X^7l/-h€fi« 
(0 4 9 1) 7-v-tr-fynhJ-;i/ 

77i:-f®a5?«'t'8 -7r:U y - l -tV^\^>7s)Vt- 
>a7>^-':?A« (Sigma. A-3 12S)ga 
(0. 7 5mg/m!) 5 0ul«:Ta m^m3Lt.1t\t 

^mitt. 7'-/'t^a®i8c^t::rf'>{t^-Ti (7 
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(59) 



Ong/ml) 50^1 ^^iBbft. 7 7 ir-f tStSrffi ♦ (ft40I 
(50m I) hU-lt-. Ta -LCii-F 1 * 
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HO- 




OHO 



0 0 

Is 




Tj -LCn-F 1 
(1. 8ng/ml).*SflaUfc. m^^^27X:Xl 
55^m >+a'^-hb)t:, -b>'>3^'ftf-e-X (5 
Gag) feJ:t;7^^-fey^-t^-X (6. 2 5ug) CO 

T^^/t-fSffiiac^^'aaMs a o m i ^isstou, 

3 7 X:T I 5 a h Ufc. ff? Jh««i 

(SOul) (lOtiUy}\/tUil^>» Q. SmMlf 



10^ (0 4 9 2] fel 

8. 5ng/ml Tj -C94%T»ofc. 0. 5ng 
(0 4 9 3] EtJt, l8WCUli8U^'r<1- 



mt^ (tfa^Jl'/lSOu 1) RLU 
(pM) 



mm 



1. 


1. 


07 




16 7 7 


7490 


2. 


0. 


54 




167 1 


3 740 


3. 


0. 


27 




1407 


1930 


4. 


0. 


1 3 




979 


9 30 


5. 


0. 


067 




688 


4 6 1 


6. 


0. 


034 




399 


230 


7. 


0. 


0 1 7 




192 


I 2 0 


8. 


0. 


008 




95 


57 


9, 


0. 


004 


^ 


58 


30 


10. 


0. 


.0 0 2 




30 


1 5 


1 1. 


0 






1 7 




1 2. 


0 






1 6 





(^5] 



± ^ m 



RLU 



1. 

2. 
3. 

4, 



209^ (1 0' ) • 
2036 (1 0* ) • 
20« (I OM • 
2096 (0) • 



(an \i9^>^xio^'&t^^(D^yv\z^^m'^r 



79 
45 
25 
9 

( ) mmf&^^ 

(031 *f8W*CJ:5HCG(^ttSISfta>^^77ICJ:i 
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(60) ttM¥5-l 807 7 3 

117 118 ^ 

10 8] DNA/W:/U-yFttai«S<oe«©^7 7lC 

(05] :^m\t^hTSH\zm^^^^(o^yy ^i^m^hZi. 

(06] B50^77C«fc^)IS^<^-®T^6, ^. 

(01] 



too 



^ 60 



03 60 

\ 

20 



0.06 0.18 



0.34 



1.62 



(ng/ml) 



[02] 

5. 5%ltoji4iyJ4^y>7vir>f«ttifflg 




O l ■ 1 , P 

0 0^13 0.63 1.25 2^ 6.0 




(61) ^fffl?5-l 80 77 3 

tB3] 




^y-^A^mt'i'HCGmL (ng/m I) 



2000 
ISOO 

3 

X 1000 
500 




1 1 

Oaol 0-1 1 10 100 1000' 1E4 
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SO 100 ISO 200 250 
H'y-fM (aa«)4>TSH: ng/ml 



300 



3 




0.1 0,2 Q.3 0.4 
Hy-fM CaaSft) *TSH: ng/ml 



0.6 
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(63) l*ffl¥S-1807 7 3 




9 1 10 .100 iqoo 

•»vrA«lii**HCG«« 
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(64) 1^H¥5-1 807 7 3 

2000 r I 
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1$il¥5-l 807 73 



inmm 73^7- ^73->7> 

3-fe. 0^^)7hX D-H 4851 

05/^ 7'^-a- 699 



D-fK ':?X-f 1522 
-f;u; 7-^a>Tai! 951 
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